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a BOOKS of Navigation, printed for Richard Mount. 


T H E Coaſting Pilot for England, Scotland, Holland, &ec. | ' 
The E. Pilot for the Channel. Eng. Pilot for the Streights, 
| | The Eng. Pilot for the Northern Navigation. 
4 The Eng. Pilot for the V. Indies. Eng. Pilot for the E. Indies. 
F Sega. Atlaſs, containing Charts of the S. Coaſt of the whole World. 
| | The Mariners New Kalendar. By Nathaniel Colſon, 
The Mariners Magazine, By Capt, Samuel Sturmy, Folio. 
The Seamans Kalendar, By Henry Phillips. 
The Seamans New Kalendar. By William Leybourn. 
Tue Seaman's Practice. By Richard b 


Nor woods Doctrine of Triangles, 2 to Navigation. 
Practical Navigation; or, an Introduction to the whole Art. 


The whole Art of Navigation, By Capt. Daniel Newhouſe. 


A Light to the Art of Gunnery, By Capt. Thomas Binning. 
Theory of Navigation. By James Hodgſen. 


Ad vancement of the Art of Navigation. By Henry Phillips. 


| Ide Compleat Made liſt, or Art of Rigging; ſhewing how to raiſe 
=—_ the Model of any Ship; and to Fo the Length and Bigneſs of 
every Rope, with the Weight of their Anchors and Cables, 
he — Art; ſhewing the Art of Rigging any Ship, Cc. 
* The Compleat $hipmright/#By Eduun Buſbnel, Shipwright. 
| "The SlipBuildezy Afiſtange. By 1#illiam Sutberland. 
Dompleas Ship-Wright and Mariner. 
The Seaman's Campanion. By M. Norwood. 
The Seaman's Glaſs, with the Uſe of the Plain - Scale in Navigation. 
Seaman Grammer. By Capt. John tb. | 
»- | Sea-Gunners Companion... By rape Docs. 
„Au Epiteme of the whole Art of Navigation, containing an eaſie me 
| thodical way to become a compleat Navigator. By N Atkinſon. 
Epitome of Navigation the 3 kinds of Sailing; Aſtronomy and 
Geography, with uſeful Tables in Navigation. By H. Gellibrand, 
Norwood's Epitome of Navigation, with Additions. By J. A. 
Mariners Cempaſs ReQified, By And. Wakely, much enlarged. 
- - .Fheuſe of the. double Scale of Proportion. By Seth. Partridge. 
An Epitome of Navigation. By William Jones. 
Arithmetical Trigonometry. By Mark Foſter. 
Art of Sea-Fighting. By Robert Parke. | 
Key to Arithmetick and Algebra. By J. Parſons, | 


There are ſold alſo all forts of Mathematical and Sea- Books L 
b Pilots and Sea-Charts for all Parts of the World, Plain and Mer- | 
4; or Books of any other Subjects; 


Paper, er Paper-Books ; - \ 
dhe beſt Ink, and all other Se Was. * F 
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for finding the Prime, Epact, Moon's Age, Time of 


Exact Tables of che Sun's Place, Declination, and Right A, 
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Containing 


1 The Principles of Arithmetick and Geometry; with the 


Extraction of the Square and Cube Roots. Alſo Rules 


High-Water, with Tables for the ſame. 
| Together with 


cenſion. Of the Right Aſcenſion and Declination of the 
Principal Fixed Stars. Of the Latitude and Longitude of 


parture, for the exact Working a Traverſe. 
AL s o, a 


and Nocturnal. The Problems of Plain-Sailing and Aſtro- 
nomy, wrought by the Logarithms, and by Gunter s Scale. 
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Places. A large Table of Difference of Latitude and De- 


A Tide Table. The Courſes and Diſtances on the Coaſt 
of Great Britain, Ireland, France, &c. And the Soundings' 


coming into the Channel. With Directions for ſailing into 
ſome Principal Harbours. ee OO 
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INATHANIEL COLSON „Student in the Mathematicks. 
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London: Printed for Tho. Page, and NVilliam, and Fiſher Mount, | 
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at the Poſtern on Tower-Hill. 1724. 


| _ Where you may have all Sorts of Mathematical and Sea-Books. 
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To the Ingenious Mariner. 


1 3 8 ö 3 1, IF” - "BL, * 

Here preſent thee with a New Kalendar, wherein I have endeavoured, not 
to puzzle t hes with unprofitable Problems, (a Thing too much practiſed) but to 
mate Things plain and practicable. Here is nothing obſcure or difficult, to 
) =_«diſcouroge young Beginners (for whom tis intended) but all Things treated 
of vith as much roy (both of Matter and Method) as poſſible; and I afſwe 
res werel I preſent to inſtru@ ti ee, I could by no means render things more intel 
ligi*le than I have here done. I hve endeavoured to omit nothing that might be- 
materially: uſeful, Baving reſpeft to the defign'd bignefs of the Volume. The Con- 
tents areas; follows: Yo 4 10. en 
 » The Prinqiples of Arithmetick, with wbich I begin, becauſe Jani ſenſible.of the 
Ley. 6 +ave been at, that have attempted Navigation before they have under- 
| 0 


bl 


S 
Food ſomething of it; the Extraction of the Square and Cube Roots + In all. 
* which I have endeavoured to apply the Examlpes to Sea Aﬀairs. Some neceſſary 
Geometrical Problems, "uſeful in Navigation. Directions for finding the Prime, 
' Epat, Moon's Age, and the Time of Full Sea (both according to the Ordinary 
; end_a-moye accurate Way) with Tables for the ſame, * fn 0G | 
Tables of the Sun's Place and Declination, with Direction: end Examples of 
ever y Caſe, how to me the Declinat ion to find the: Latitude: As alſo 72 587 
Tables fer corradingithe Deolinat ion, tn the Difference of Longitude is conſidera- 
Ble from the Meridian of London, 100 which the ſaid Tables 7 Declinat ion are cal- 
bated. A Table of the Sun's Right Aſcenſion. 4 Table of the Right Aſcenſion. 
2 Declination of ſome of the principal Fixed Stars, with the uſe of the ſaid Ta- 
bles in finding the Time of a Star's coming to the Meridian; as alſo Directions at 
large; for Obſervation of am of the ſaid Stars to find the Latitude of the Place, with. 
Examples in each Caſe.” The Deſcription,” of . the Sea-Quadrant, Fore-ſtaff and 
Nocturnal. 4 Table of Latitude and Longitude of the principal Places on the Sea- 
Coaft collected from the beſt "Information, Problems of Plain Sailing and Aſtrone- 
my, which (that the Practitioners might learn two things at once) are-wrought both 
by the Logarithms, and Gunter's Scale. large. and very uſeful Table of. Difference 
V Latitude and Departure to every Degree; and Quarter Point of the Compaſs :_ 
With its uſe in working a Traverſe in order to keep d Reckoving. at Sea. A Kutter 
for tle Coaſt of Great Britain, France, Ireland, Spain, Portugal, F. Shewing 
the Bearing and Diftance from one Place to another. A Table of the Soundings, 
coming, into the Channel, giving the Depth of Water, and Quality of the Ground. 
Laſtly. Directions for ſailing into ſome principal Harbours. By all, or 2 of 
which, F thou art any ways profited (ar 1 know thou mayeſt, if thou wanteſt Infor- 
mation in any of theſe Things, and doſt but a little carefully animadvert upon what 
2 have my end: And thy kind Acceptance hereof will further Ob- 
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The Principles Arithmetich briefy and plainly Demonſtrated, 
5 xtrattion of the Square and Cale 4 


* 


ECAUSE of the Uſefulneſs and Neceſſity of ſome Knowledge 

of Arithmetich, in the Art of Navigation, it is requiſite to begin 

_ _ without which no orderly Procedurecan be made, and 

rſt of 
Numeration. 
Nümerctien is that part of Arithmet ick, whereby one may rightly expreſs. 
the Value of any Number prop oſed. Ke 
All Numbers are expreſſed by theſe Characters following; 


7: 2, 3, 45 55 6, 7. 9, 97 0. 
One, TI, Ther, Four, Five, Six, Seven, Rigbe, Nine, Cypher. 


Altho' Cyphers ſignify nothing by themſelves, yer being put before (or 
to the R ght Hand of) other Figures, they increaſe their Value as much as: 
if they were all Fi ures, as may plainly be ſeen in the Table following. 


1 


| 1 VDnits I | 
3 12 Tens 10 
123 Hundreds 100 
1234 Thouſands |1000. |} 
12345 X Thouſands 1000 
123456 C Thouſands 100000 
1234567 Millions |x000000: 
12345678 X Millions. [10000000 
123455789 C Millions 10000000 0! _ 


4 


„ 
— 


Figures have their Value according to their Places they are ſer in; as 1 
in the firſt Place, or Place of Units, is One; in the ſecond Place Tes; in the 
third Place One Hundred ; in the fourth Place One Thouſand; in the fifta Place 
Ten Thouſand, &c. | 

The Table directs how properly ro expreſs any given Number: As 123, 
which Number conſiſting of three Places, is thus numbred, One Hundred 
Twenty Three ; this Number 123456, conſiſting of fix Places, is thus ex 
preſſed, One Hundred, Twenty Three Thouſand, Four Hundred Fifty Six; One 
this Number 123456789, conſiſting of nine Places, is thus numbred, and 
Hundred Twenty Three Millions, Four Hundred Fifty Sia Thouſand, Seven Hun- 
dred Eighty. Nine. 7 | 
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Abi is that yobich of ſeveralSums makes bũt oned um: 


fS . EX ample. Suppoſe four Meg (A. B. C. D.) awe! me 7. 


+ ſeveral Sums of Möney, I would know how much is due Ae 3564 
to mein the whole : I begin at the firſt row towards the -B- 
lay, 3 and 6 is 9 and2is 11, and 4 is 15: C- —5156 


1 Bang on 0 der the dded then I D- 8 
- ſexring down the 5 under the row added up; then I carry D — 184 
| the 15 to F 1 and 4 is 5, and 3 is 10 3 
and 3 is 13, and 6 is 19; {er down 9 under the row ad- — 
ded up, and carry 1 to the next row, ſaying, 1 and 8 is 9, and 1 is 10, and 
4 is 14, and 5 is 19 ſer down 9 and carry r, which 1 and 1 is 2, and 3 
is 3, sd 5 is 10, and 3 is 13 3 Which becanfe this is the laſt row, I ſer 
down: So that by this Addision, the whole Debt is found to be Thirteen 
Thouſand, Nine Hundred, Ninety-Five Pounds. # | 
| | Charafters uſed it Arithmetick 
Examp. 2. Suppoſe I have ſeveral Crediroisro whom J. pounds. 
I owe ſeveral Sums of Money, I deſire to know the Cr. JShillings, 
9 9 * 2 as al * ) wy d. / Pence. 
erefore begin again (as always in Addition) ar the < o. & Degrees. 
Right Hand, I ſay 15 and 10 is 21, and 4 is 25 and 6Gis/ * \ Misuett 
315 now conſide ring how many Shillings there are in 3140 ! JSeconds. 
I find 2s. and 7d. wherefore I ſer down the odd 74. un- 
der the row of Pence, and carry the 2 f. to the next row 41 
being Shillings, ſaying 2 and 4 is 6, and 8 is 14, and? 33 11 86 
149 23, and 11 is 34, that is 1. 14 s, ſet down 14s. and 55 og og 
carry the 1/ to the next row, ſaying, 1 and 3 is 4, and 36 O8 10 
6 is 10, and 5 is 15, and 3 18 183 ſer down 8 and carry 15 13 04 44 
then 1 and 3 is 4, and 5 is 9, and 2 is 123 ſer down 2 and e ee 
carry 1: Laſtly, 1 and 1 is 2 3 fo that by this Addition 14.2. 


Seven Pence. F | 
Examp. 3. Suppole at Sea, keeping my Reckoning in De- 5 
grees and Minutes, having fix Days difference of Longitude. 1 Day 1 
would know how much the whole is. IS 12— 0 56 
Say, 13 and 2 is 15, and 9 is 24, and 56 is 80, and 6 is |3—— 1 
86; now 60 Minutes making a Degree, ſer down the odd 4— 2 
26 Minutes under the row of Minutes and carry the 1 De-' [5 — 1 02 
gree to the next row, being Degrees; ſaying 1 thatT carry'd |6—— 1 13 
and 11s 2, and 1 is 3, and 2 is 5, and 1 is 6, and 1 is 7, | — — 
So that the whole Difference of Longitude: made theſe 6 r 
Days, is 7 Degrees and 26 Minutes. ; CP 4 — 


2 3432 
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the whole Debt is, Two Hundred Twenty Erght Pounds, Fourteen Shillings and 


ow" K 
7 * ” - 3 


0 f 1 — 1 

- .- - _,-——Subtracion.- -- ._- "LES 

| 8 rat ion is the taking of a leſs 8um ut of a greater, ſubſtracting the 
| Remainder ' o_ 4 . K i — — _ DIED 1 — N A 
Example Suppoſe adMan oweyh me —— 376 13 o 
And bath paid me ————— —  ; 98 


} defire to know what remains unpaid which is ———— 165 87 10 
To work this Fay, 8 from 6 I canngt, but conſidering there is 12 Pence 
contained in a Shilling, I add, 12 ro 6, and ſay 8 from 18, and there re- 


mains 10 which ſet dow under the Pence; and then having borrowed 1, 
1 go to the next row, and ſay; 1 that Lhdrrowed and 5 is 6. which rake 
out of 13, there remains 7 3 then proceeding to the Pounds I ay, 1 from 
6 there remains 5, and 1 from. 7 there remains.6; and laſtly, 2 from 3 
there remains 1: So there remains due of the ſaid Debt, One Hundred Sixty 
Five, Pounds Seven Shillings Ten Pence. 5 | 

Example 2. Suppoſe the diſtance between two, Places to be 1000 Miles, 
2 that I have ſailed 396, and deſire ro know how many Miles I have to 

Therefore placing 396, under the 1000, I ſay, 6 from o I cannot | 
but 6- from 10, there remains 4 z..proceeding to the next Figure, I Miles 
ſay, 1 that I borrowed and ꝙ is 10; from o I cannot, but 10 from 100 

10 there remains o: Again, 1 that I borrowed and 3 is 4; from 2396 
o cannot; but 4 from xo, there remains 6: Laſtly, 1 that I bor - 604 
rowed from 1, there remains o: So there remains 604 Miles. 

Example 3. Suppoſe one Place in the Latitude of 51 Deg. 12 Min. and 
another in the Latitude of 42 Deg. 10 Min. I would know the Difference 
of Latitude between them, 

To do which, Subtract the leſs Latitude out of the greater 10 
rhus; the leſſer being plac'd undermoſt, ſay, ro from 32, there 51 32 
remains 22, which place under the Minutes; then for the De- 42 10 
trees, 2 from 1 1 cannot, but two from 11 there remains 9g, 89 22 
then 1 that I borrowed and 4 is 5, 5 from 5 there remain o. 
So the Difference of Latitude is 9 Deg. 22 Min. 


| Multiplication. ; : 
terien is that which ſerves inſtead of many Additions, -by-which 
Anny Number ofa greater Denomination is brought into. a leſs, as Pounds 
into Shillings, and Shillings into Pence, and Pence into Farthings, De- 
grees-into Minutes. Minutes into Seconds, and the like; which is done by 
multiplying the Number of the greater Denomination, by ihe Number of 
the leſſer which is contained in the greater, as the multiply ing any Number 
of Pounds by 20 (the Number of Shillings contain d in a Pound) brings it 
into Shilllngs, and ſo of the reſt. 

Multiplication conſiſts of Three Parts. 
1. The Mukiplicand, or Number to be multiplied. 
2. Multiplier, or Number by which to multiply. 
3. The Product made by the Multiplication. 
For the Learner's more ready Procedure herein, it 1s 
Ae Table which is firſt ro be commirred ro Memory. 


— — 1 - 


_ _ Pultiplication. 


The Multiplication Table. © 


$ \ | [4] 464 7 _ 
, i 49 
2 H 1 "1 "$8 | C90 Cs N 
f 1 1 . ö 
ee 
. "LP: C3 | . 782. 5411 
1 Jen (25 Stimery ): 
; =” 8 161 i 130 14 
1 5 9 51786135 7 . 8 i | 
| i2/ | 18] 149] [9 Emes 918 OL 2 
3 ' OJ 15 42 Lg) | 45 | ö | 
SB & G , | 1 10 times 10 is 1o0 | 
| | 9 272 K 2 54 . — | 
Example 1. 1 demand bow many Shillings there is in 5648 J. l. 
I 0 anſwer this, multiply the given Number of Pounds by 20, 6. 3 
thus ; The firſt being o Cypher, ſer down o underneath the firſt | 564 


Figures; and then proceed to the next Figure, and lay, 2 times (2 
is 16; ſer down 6 under the zeccnd Figure and carry 13 then 2 | 112960 
times 4 is 8, and 1 that I carried makes 9; then 2 times 6 is 
12, ſer down 2, and carry 1; laſtly, 2 times 5 is 10, and 1 that I carried 
makes 11. So that 3648 /. multiply d by 20, makes 112960 Shillings, 
Fxanple. 2. In 276 Degrees how many Minutes? 


Firſt ſer down —— N 8 
Then (becauſe 60 Minutes make a Degree) multiply by —————;, 
The Product] is — — 21656 
f : | * : ; : — — 

So that I find 276 Degrees multiplied by 60, make 16560 Minutes. 
Example 3. Multiply =——$765437 Multiply— 47632867 
31 ————22 37 ——— 4359 
5 17539574 | 325265734 
| 2)6296311- p 2384643 4 

Product 280493984 142898601 
| 190531468 

207298237184 


nn. D 
Diven is that which ſerves in the room of many Sube rad ion and is 
uſefol in reducing all Numbers of a leſſer Denomination into a greater, 
as Minutes into Degrees, Farthings into Pence, Pence into Shillings, and 


Shillings into Pounds, It conſiſts of Three Parts, (viz.) Dividend, or the 
of Three * x) Divid Nania 


Dy „ F 
Number to be divided; Diviſor, or the Number to divide by; and the 
Quotient, wich the Remainder of Diviſion. 

Fe. 1. To divide 7834 by 23 3 beſt) Diviſor. Mividend. / Quotient, 
0" Oy 78348340 


0 


N * "IF A 


O 


3 times, which place in the Quotient; 


then multiply the Diviſor 23 by 3, the 

N 0 . . o 
Figure placed in the Quotient, ſaying 

3 times 3 is 9, and 3 times 2 js 6, and 


ſay, how many times 2 in ; Or how 
fon 23 in 78; the Anſwer will be 69 


8 
92 
14 Remains. 


place theſe under the two firſt Figures 
. of the Dividend, and draw a Line; ſubtract £9 from 98 and there reſts 9, 
which ſet underneath, and place a Point under 3; to ſhew that it's brought 
down; place it to the 9, then proceed, ſaying, how many times 23 in 93, 
or how many times 2 in 9; which will be 4 times; place 4 in the Quo- 
tient, by which multiply the Diviſor; again, placing the Product which is 
92 under 93 and draw a Line, and ſubtract it therefrom, the Remain- 
der 1 put under the Line, and ſet down 4 the laſt Figure in the Dividend, 
Putting a Point under it, and place it to the Remaining 1: Then becauſe 
there remains but 14, being leſs than the Diviſor 23, and ſo cannot be taken 
out of it, place a Cypher in the Quotient, and the Work is finiſhed. 
Ex. 2. In 360 Minutes, how many] Diviſor. \Diridend. a 
„„ 


Degrees? Here I divide by 60, be- 60 360 
cauſe 60 Minutes make a Degree, and 260 
becauſe the laſt Figure of the Di- "To 


viſor is a Cypher, I cut it off, and 


with it the laſt Figure of the Dividend, which is here allo a Cypher ; and 
divide 36 by 6 (which is the ſame as to divide 360 by 50) but becauſe 
6 cannot be taken out of 3, therefore I ſay, - How many times 6 in 26? 
The Anſwer-is 6 times: which I pace in the Quotient, and proceed to 
__— the Diviſor-6, by the 6 placed in the Quotient, which produceth 
36, which ſubtracted leaves o. So that by this Work, it appears that in 
360 Minutes there are 6 Degrees juſt. GY | 

Ex. 3. A Ship taken by 253 Men, is valued at 


- 9875 J. I demand each 
Man's Share, being _— divided, es REY. 
! 


Diviſor. \Dividend, 3 

253% 59875 Ja36 253 
TS 236 
$21 927 1518 
| 759 759(7 
1685 50606 

18 0 
167 Remains. Proof 59875 


Firſt, ſay, how many times 2 in 5? The Anſwer is two times; which 
Place in the Quotient; then multiply the Diviſor 253 by 2, the Figure 
9 vo | 18 placed 


1 -__ - _ Diviſion. jg 
ced in the Quotient, ſaying 2 times 3 is 6, 2 times 5 is 10, ſet down o, 
and carry 1; 2 times 2 is 4, and 1 is 5; which ſet down unger the 3 firſt 
Figures of the Dividend, from whence being ſubtracted, ſet the Remainder 
_ underneath, which will be 92, then take down 7, making a Point under- 
neath, and ſet it after 92 the Remainder ; then ſay how often 2 in 9 ; An- 
ſwer z times, (for 4 will prove too many. Then multiply the Diviſor 2 53. 
as before, by 3, the 7 laſt placed in the Quotient and the Product will 
be 759. which beang ſu 
be 168; then take down 4, and point it as before, ſetting it after 168, the 
- laſt Remainder: And again ask the Queſtion, how often 2 is contained in 
16? Anſwer 6 times; by which 6, when ſer in the Quotient, multiply the - 
N 253; and the Product is 1518, which place under the laſt Divi- 
dend, and ſubtract therefrom, there will remain 167. So there being no 
more Figures to bring down, the Work is finiſhed, each Man's Share be- 
ing 236 l. and 167 l. over, which is to be divided among them; which 
may eaſily be done by multiplying 167 by 240, and dividing the Product 
by 253, gives each Man's Share in Pence. The Proof is by multiplying 
253 the Diviſor, by 236 the Quotient; and taking in 167 the Remainder, 
under the three laſt Figures, the Product will make the ſame with the Di- 
vidend, as you ſee in the Operation. 
The Rule of THREE. \ 
S that, which having three Numbers given, a forth Number is found 
in Proportion thereunto: which is done by multiplying the 2d and 34 
Numbers together, and dividing that Product by the firſt, and the Quo- 
tient of the ſaid Diyiſion is the Anſwer to the Queſtion. ö 
Examp. 1. If in 24 Hours a Ship fail 130 Miles: How many Miles will 
ſhe fail with the ſame Gale in 192 Hours or eight days? 
| on, 192 
130 
5760 
192 


2496000 1040 Miles in 1 92 Hours. 
24 2 „ N | | 


. 


| OO | | | 
Here 24 is the firſt Number, 130 the ſecond, 192 the third ; wherefore 
according to the Rule, I 1 130 and 192 the ſecond and third Num- 
bers together, and divide the Product thereof 24960, by 24 the firſt Num- 
ber, which gives in the Quotient 1040 Miles, which is the way the Ship 
will make in 192 Hours the time propoſed. . 
Examp, 2. Lf one Ib. of Tobacco coſt 6d. what will 112 Ib. coſt ? 


| 112 / 
| 6. | c 
Pence (or 56 Shillings.) Here 


. } % 
5 > , * 
= 19672 
l > 
= * 
* * 4 0 
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trated from the Figures above the Remainder will 


* CT 


The Kule of Three. 


| Ir 
Here the firſt Number being an Unit, which neither Multiplies nor di- 
vides, it ſaves the labour of Diviſion, and the Anſwer is 692 d. (for the 
Anſwer will be of the Name with the ſecond Number) which divided by 
12 to bring them into Shillings, gives the Quotient 56s. which is the 
Price of 112 lb. as „ e | 


Examp. 3. If a Staff of 3 Yards long give a Shadow ot 2 Yards, How 
high is that Caſtle whole Shadow is 100 Foot? a 
Which Queſtion, for the more ready Solution, ſtate thus: | 
If 6 Foot (which is 2 Yards) give 9 Foet, What ſhall 100 Foot give? 
9 


By the Operation it appears, the ſaid Foren 
Caſtle muſt be 1 50 foot high. ; > g ) 150 Foot 
32 


» 


o 
Examp. 4. If 5641. 125. 6 d. is to be divided between 165 Men, How 
much is one Man's Share? | ; 
Firſt reduce it all into Pence, by multiplying 554 by 20 (the Shillings 
in one Pound) taking in the 12 Shillings as you are taught in Multiplica- 
tion, and the Sum 11292 multiply by 12 (the Pence in one Shilling) and 
add the 6 Pence, the Sum 135510 is the Pence in 5647. 125. 6 d. Then ſay, 
If 165 Men have 135510 Pence, how many ſhall one Man have? And 
here you ſhould multiply 135510 by the laſt Number, but here it is x 
which will neither — nor divide, therefore you only divide 135510 
the Sum of Pence, by 165 the Number of Men, and the Quotient 82x 
is the Pence for each Man's Share, which divided by 12 (the Pence in 
one Shilling) gives 68 Shillings, and the five remaining are 5 Pence to 
each Man's Share. | 2 
Note, The 45 remaining of the firſt Diviſion is only 75+ of one Penny, 
which is little more than a farthing. The Operation follows, a 
J 64 J. 125.64. 
20010 


11292 
1 
22590 
11292 
165) 135510 ($21 Pence. 12 (821068 Shillings. 
1320. _ 72 : 


B 2 | 5 Note, 


1 The Extraction of the Square Koof., 
Vote, That in the Rule of Three, the firſt and third Number muſt be both 
of one Denomination, and the ſecond muſt be brought into the loweſt Va- 
© lue expreſſed therein, as in the foregoing Example. I work not the Queſti- 
on as it was firſt ſtated, but trance poſing the Numbers, I put the Deno- 
mination of Men firſt and laſt, and the Money in the midſt, to anſwer to 
that part of the Rule, which requires the firſt and third Numbers to be 
both of one Name. The Anſwer thereof in the preceeding Queſtion, as 
by the Operation appears, is 82 1 Pence; which reduced into Shillings, 
is 68 5. and 54, or 3 J. 8 5. and 5d. which is one Man's Share, which was 
required. | 5 | | 
The next thing I ſhall briefly treat of, is, The Extraſtion of the Square 
and Cube Roots, as allo ſomewhat of their Uſe. Wo | 


The Extraction of the Square Root. | NS 
Example 1. TO extract the ſquare Root of 70 56, Root. 
& 1 proceed . Firſt point the IS * 
given Numbers (that is, put a Prick) over every] 164 Fee Di 
other Figure, beginning at the firſt Figure at the 4 . 5 ; 
right hand, ( and note by the way, that ſo many ——? 
Points as the ſaid Number admits over it, of ſo ww 


many Figures conſiſts the Roots of the ſaid N mor hen pane eee 
the greateſt ſquare Number(which is a Number multiplied by it ſelf, in the © 
firſt Point towards the Left-Hand (50)which is 64 conſtituted of 8 mul- 
ttplied into it ſelf; for 8 times 8 is 64. The Root of the ſquare Number, 
which is 8, place in the Quotient, and ſubſcribe the ſquare Number 64) 
under the ſaid firſt Poi nt, ſubtracting it therefrom, and ſetting down the 
Remainder (6) underneath : To this Remainder bring down the next 
Point (56) then drawing a crooked Line on the Left-hand of the Dividend 
(656) double the Quotient, and place it (vir. 16) therein, calling it the 
Diviſor, ſeek how often the Divitoe is contained in all the Figures of the 
I Dividend, fave the laft to the Right-Hand (viz.) How many times 16 
in 64? The Anſwer is 4 times, which Place in the Quotient, and alfo 
- on the Right-hand of the Diviſor (16) then multiply the Diviſor (164) 
by the 4 placed laſt in the Quotient, and put the Product, which is 555, 
under the Dividend, ſubtracting it therefrom ; which done, nothing re- 
mains. So that the Square Root of 7056 is 84. 
The Square Root is applied to Navigation as follows, 
Any two fides of a Right-angled Plain Triangle being given, the third 
is found by the Extraction of the Square Root. | 
Example 2. Suppoſe a Ship to have made 8) Miles Difference of Lati- 
tude, and 51 Miles Departure, and the Diſtance to be required; tHe (aid 
Diſtance is found by the Extraction of the Square Root, as follows. | 
Ike Rule Square the Difference of Latitude and Departure ſeverally 
that is, multiply each by it ſelf) and from the Sum of both the Squares 
added together, extract the Square Root, which will be the Diſtance re- 
quired. | . 1 Ex- 


2 


The Extraction of the Square Root, nn 

| os LS «.\ Example, : ; 
Difference of Lat. is 87. The Departure 71. Square Diff. Lat, —7569 
Multiplied by it {elf $9. Multip. by ſelf 5r. Square Depart. — 504 1 
n 609 TE” Sum 12610 
"I. 5 3 222 

The Square — 7569 The Square — 5041 


9 T 


. K 


\ 


| 12610(112, the Diſtance required. 
By this Operation it ap- —— 
1 that r. Pigance i 21002 
omitting the Fraction, is 112 Ps... 
© HS 222) 510 
| 3 
65 


| Examp, 2. Suppole a Ship's Diſtance to be 111 Miles, and her Departure 
57 Miles,and the Difference of Latitude to be required; the ſaid Difference 
of Latitude is found by the Extraction ot the Square Root, as follows. 

The Rule. From the Square of the Diſtance ſubtract the Square of the 
Departure, and the Square Root of the Remainder will be the Difference 
of Latitude required 1 ae | 


Example. The Diſtance 111 The Departure 57 
Multiplied by it felf = — 111 multiplied by it ſelf — 57 
—ͤä—— Ũ— — — 
III | 399 

171 | 285 
111 Sg. of Depart, =——— 2249 


Square of the Diſtance —— 1232t 7 
Square of the Depart. ſubſtract. 22 40 902095 Diff. Lat. required. 


Remains 502 81 
195)972 
The difference of Latitude, as by the 47 


Operation appears, is 95 Miles, omit- 
ting Frattions, 

If the Departure be required, the Rule is, From the Square of the 
Diſtance, ſubtract the Square of the Difference of Latitude, and the Square 
Root of the Remainder is the Departure required. The Operation, for 
Brevity ſake is omitted. | 

Having proceeded thus far in ſhewing the Pra#itioncrs how to find the 
Diſtance, Difference of Latitude and Departure (any two of them being 

given) without Trizonometry, I ſhall ſhew the manner of finding the 
Courſe (exact enough for common Le) without the ſai! Operation, which 
is done as follows: : 

; The Proportion to find the Courſe, As the Sum of the Hy pothenuſe(or Di- 
ſtance) and half the greater of the other two Legs (vix.) if the Difference 


of 


. 


* rn. * 
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4 Extrackion of the Square Kogt. 
of Latitude be moſt, half that ; but if the Departure be moſt, half that ; 


I ay z as the ſum of theſe two is in Proportion to the lefler (or remaining ) 
Leg, ſo is 86 to the Angle (in degrees) oppofite to the leſs Leg; which 


is the Courſe, when the Departure is leſs than the Difference of Latitude, 
otherwiſe tis the Complement of the Courſe. | WW” 
Example, Admit a Ship's Diſtance to be 110, the Difference of Latitude 


to be 88, and the Departure 66, and the Courſe required. 


Firſt, Add the Diſtance, and half the greater Leg into one Sum, 
The Diſtance is — — 1100 


Half the greater Leg (88) is —— 


The Sum . 


3 
Having thus done, ſay by the Rule of Three. | 
As the ſaid Sum 154 to 66 the leſſer Leg, ſo is 86 to the Courle. 
To bring out the odd Minutes, multi. 66 

ply the Remainder of the Diviſion 132 by 7 
60, (the number of Minutes, contained in 516 
a degree) and divide the Product by the 8 
Deviſor (154) and the Qgotient of the ſaidꝰ 154567 (36 deg. 51 min, 
Diviſion gives for the Anſwer 51 Minues : 2a 


_— — — 


So that the Courſe required is 36 deg, 51. 1056 
min. | '  —088 
=_ 132 


77 of 3. Extraftion of the Square Root. Suppoſe a Rope of 5 Inches 
$ 


. Compals, and another Rope of double the Strength is required. The Di- 


menſions of the ſaid required Rope are found by the Extraftion of the Square 


Root: For ſhould it be 1 that a Rope of 10 Inches Compals, ts but 
0 


double the Strength of a Rope of 5 Inches; upon Proof it is maniteſtly 
falſe, for the ſaid Rope of 10 Inches is four times the ſtrength of that of 5. 

The Rule; Take the Compaſs of the given Rope (viz 5) and multiply 
that by it ſelf; which Product (becauſe the other Rope is to be twice as 


ſtrong) multiply it by 2, and the Square Root of the Product is the Compaſs 


of the Rope required. - 
Example. The given Rope's Compaſs 5 Inches Extract the Root 50 (7 


Multiplied by it ſelf ——_— 5__ 45 
The aer — 25 | | "IS 
Multiplied by — 


30 | 


80 that by the Operation it appears, a Rope to be twice the Strength of 
the given Ropeof 5 Inches Compaſs, muſt be 7 Inches. 
If it's deſired ro know the weight of one Rope by another, tis as follows, 


The Proportion is, As the Sage: of the Compaſs of the one Rope is to 
the Square of the Compaſs o 


the other; ſo is the weight of the ont to the 
weight of the other, Length for Length: Ex. ſuppoſe a Cable of 10 In- 
ches to weigh 25 Hundred, and the weight of a Cable of 8 Inches required, 
Say, As 100 (the Square of 10) to 64 the Square of 8; ſo is 25 C. the 


ih of.one Cable, eee weight of the other required. Ex- 


* 


| Extraction of the Cube Koot. rs 


Extraction of the Cube Root. 
I Shall firſt, as neceſſary, inſert a Table of the Cubes of the Nine Digits, 
which ought to be committed to Memory. 6 


| I O01 4 " 064 3435 

Cubes of the Nine Dꝑits. Q 2 — 008 8 5 125 5 — 512 

. 3 027 6 216 9— 729 ; 

Example 1. Extract the Cube Root of 12167. 

Firft, Point the given Number (i. e.) put aa 
Prick over every third Figure) beginning at the 12167{23 Root. 
Right Hand) then ſeek the greateſt Cube in 8 
the firſt Point (viz. 12) which is 8, the Cube 4167 Reſolvend. 
Root whereof (which is 2) place in the Quo- 1200 Tale 8 | 
tient; ſubtra& the Cube (8) from the firſt| © py: Trile ging 
Point (12) place the Remainder underneath ;'— — Quor. 
to this Remainder bring down the next 1250 Divilor. 
Point (167) and call this the Reſolvend; then 3600 
draw a Line underneath it, then ſquare 540 
the Quotient 2 which is 4, multiply the] 27 
faid Square (4) by zoo, which makes 416 
7200; place this under the Reſolvend, and 280 


call it the Tripple Square. Again multiply the Quotient (2) by zo which 
makes 60 ; hu s 42-4656" Þ - x Tei feng and call it _ Triple 
Quotient; add theſe two (viz.) Triple Square and Triple Quotient, into 
one Sum and call it the Diviſor; ſeek how often this Diviſor is contained 
in the Reſolvend, which is three times; which three placed in the Quo- 
tient, multiply the Triple ſquare by the 3 laſt placed in the Quotient, 
and ſubſcribe the product underneath the Diviſor; ſquare the ſaid Figure 
(3) laſt placed in the Quotient, and thereby multiply the Triple Quo- 
tient, and place it underneath the laſt Product; Cube the Figure (3) laſt 
laced in the Quotient, and place it under the preceeding Products. 
aſtly, add theſe 3 Products into one Sum, ſubtracting the ſaid Sum 
from the Reſolvend, ſubſcribe the Remainder ; to which Remainder, had 
there been any more Figures, the next Point muſt have been brought 
down and the proceeding Work reiterated from the ſquaring of the Quo- 
tient, until all the Figures are ſo brought down ; But in this Example 
there being no more Figures, the Work is done, and by the Operation 
the Cube Root of 12167 appears to be 23 juſt, nothing remaining. 
Examp. 2. Applied, Suppoſe a Ship of 300 Tun, 75 Foot by the Keel, 
29 Foot and a half at the Beam, and 14 foot deep in the Hold; and 
another Ship is deſired of the ſame Mould and Shape of 500 Tun. The 
ſeveral Dimenſions of the Ship are found by the Extraction of the Cube 
Root. Example Beginning with the Keel: Firſt, Cube the length of the 
given Keel, which is done by multiplying it into it ſelf, and then multi- 
plying the Product by it again. Then 


16 
Ihen ſay by the Rule of Three ; As 300 Tun 
the one Ship's Burthen; to 500 Tun the other 

Ship's Parthen 3 ſo ts 421875 the Cube of the 
one Ship's Keel's length, to the Cube of the 
other Keel's. length. Which being wrought b 
extract the Cube Root, and that will be the 
length of the Keel required, 

In this Extraction 3 Cy phers are added to bring 
out the Fraction, the Operation there with being 
the ſame as if there had been more Figures in the 

ropoſed Number; the Operation gives for the 
8 ot the Keel required 88 Foot, + parts. 


the Rule of Three, gives 03 125: From which 


Thus, having found one of the Dimenſions, 


the reſt may be found without the Extraction 
of the Root, by the Rule of Three. 

Thus, ſuppole the next thing I would find be 
her breadth by the Beam, ſay, As the length of 
the one Ship's Keel 75, is to the length of the o- 

ther 89 fere; So 29 + Foot, the breadth of the 

one Ship by the Beam, to the Breadth of the o- 
ther, which by the Rule of Three, gives 35 Foot 
4. So you may find the Depth in the Hold, ce. 

Example 3. Suppoſe an Iron Shot 4 Inches Di- 
ameter to weigh 9 1b. and the Diameter of a Shot 
whoſe weight is 52 1b. required. This is alſo done 
by the Extraction of the Cube Root as follows : 
Firſt, ſay, by the Rule of Ihre. 
As 91b. the weight of one Shot, to 521b.-the 
weight of the other; ſo is 64 the Cube of the 
one Shot's Diameter, to the Cube of the other 
Shot's Diameter: which by the Operation is 
5 12, the Cube Roat of which is 8, the Diameter 
of the Shot required. 1 


But if it were required to find the weight of a Shot 
it's done thus, by the Rule of Three. 
A As the Cube of the one Shot's Diameter, to the 


The Extraction of the Cube Rost. 


* a 7 2 


75 given Keel 


237. 
14.2187 5 Cube 


given Keel 


703125 
6 
191125 Reſolyend, 

19200 Triple Square, 

240 Triple Quotient. 

19440 Uiviſor, 
En - 
15360. 

IT | | 
109472 
2165 3000 Reſolvend. 

2323200 J. 8. 

2640 T. Q. 

2325840 Divilor, 
20908800 

213840 
1 
423360972: 

529631 Remainder, 


% Root. 


| 


by the Diameter, 


Cube ot the other 5 


So is the weight of the one Shot, to the weight of the other required. 
And thus much for the Arithmetical Part of this Treatiſe, 


4 


me 
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Some Neceſſary Geometrical Problems. 
Problem I. To raiſe a Perpendicular on the Middle of a Line. 
T E the Line given be AB, and the 2:16 
Perpendicular to be raiſed from the 8 
Point C; to do which ſet off the two 7 F E 
equal Diſtances, CA and CB: Then the 
Compaſſes being opened to any conveni- _ | 
ent Diſtance bigger than AC or CB,with | 
one Foot of the Compaſſes in the PointA, 4 1 —B 
deſcribe the Arch DE; then with the C 
ſame Extent, and one Foot in the Point B, deſcribe the Arch FG, theh 
draw the Perpendicular from the Point C, through the Interſection (or 
Cutting) of the two Arches FG and DE, which was required. 
Prob. II. Te raiſe a Perpendicular 
on the End of a Line. 6 1 
Leet the Line given be AB, the Hf 
Perpendicular to be raiſed fromthe 
Point B, to do which, with one 


Foot of the Compaſles at B, with E 
any convenient Diſtance, as BD, . 
ſweep an Arch; then with the ſame 75 - 7 * 
Extent, one Foot ot the Compaſſes ＋ 

being in the Point D, mark the rf 7 

ſaid Arch at the Point C, and one A 2 


Foot being at C, mark it at E; ä a 

then with the ſame Diſtance, one Foot of the Compaſſes being in the Point 

D, deſcribe the Arch FG ; and placing the Compaſſes in the Point E, de- 

ſeribe the Arch HI; then from the point B, and through the Interſection 

of the two Arches FG and HI, draw the Perpendicular which was required. 
III. To let fall a Perpendicular from a Point aſſigned over the middle of a Line. 
Let AB he the Line given, C the Point CO 

over the Line from which the Perpendicu- | 

lar is to fall, to do which, place one Foot 

of the Compaſles in the Pein C. then 

opening them to a convenient Diſtance, 2 

mark the Line AB in two Points with the A 

ſaid Diſtance, as in the Points A and B; * 

then with the foot of the Compaſſes in the 

Point A, deſcribe the Arch EF; and with 

one Foot in the Point B, deſcribe the Arch 


GH; then from the Point C, and by the ©; 5 
Interſection of the ſaid two Arches, draw EY 8 
the Perpendicular CD which was required. 5 Prob. 


18 Geometrical Problems. 
IV. To let fall a Perpendicular from a Point given over the End of a Lie. 
* Let the Line given be AB, upon the end 


of which let it be . to let fall a Per- 
C pendicular fromthe Point C; to do which 


1 75 the Arch EF; then from the Point C, to the 
K ( Ignterſection of the Arch EF with the Line 
AB, draw the Perpendicular as was required. 
Prob. V. To draw a Line Parallel to a Line given. 

— —— — Let AB be a Line given, to which 
1 E tit is required to draw'a Line paral- 

| lel ; to do which, firſt take in the 

| 1 —8 Compaſſes the diſtance at which the 

A" e parallel Line is to be drawn, and then 

4 ſetting one Foot of the Compaſſes 
in the Point C, on the Line AB, deſcribethe Arch E; and with theſame 
AX diſtance, with one Foot of the Compaſſes m the Point D, deſcribe the 
3 Arch F, then laying a Ruler to touch the Convexity of the two Arches, 
3 draw the Parallel as was required. : 

Prob. VI. To draw a Right Line parallel to à ghven one, that ſhall paſs 
Ones thro* a Point given. 
Suppoſe AB the given Line, and it's required to draw a Line parallel 

| thereto, that ſhall paſs thro' a given Point as C. 

Set one Foot of the Compaſſes in 
C, with the other at any diſtance 
croſs AB in D, and with that di- 
ſtance from any Point, as A of the 
Line AB deſcribe an Arch EF; then 
from C with thediſtance AD croſs that Arch, ſuppoſe in G; the I ine CG 

being drawn, ſhall be parallel to the given Line AB as was required. 
| Prob. VII. Tg make an Ang le equal to any given Angle 
Suppoſe ABC an Angle given, 
and it is required to make another 

Angle equal thereto: To do this, 

firſt draw the Line DE, then with 

any convenient Diſtance leſs than 

AB, deſcribe the Arch GH, then 
: placing the Compaſſes at D, with 
—-\ the ſame diſtance which ſwept the 
Arch GH, ſweep the Arch « 

0 then 


* 


3 | fromthe Point aſſignedC, draw the Line CA; 
OOTY _ which Line divided into two equal parts, as 

D* Irin the Point D, then one point of the Com. 

— | F paſles reſting in the Peint D, with the ſame 

* . diſtance (viz. of half the Line AC) deſcribe. 


G in the Compaſſes, and ſetting 


the Circle is to paſs, be ABC: Take 


** So * * = * 
I — 


ä 


1 Geometrical Problems. 
then take the Length of the Arch 


Mi 
* 


＋ a g 
* "BC 
7 "- 


one Foot in the Point L, croſs the 
Arch LK in the Point K, then thro' 
the Point K draw the Line DF, then 
is the Angle EDF, equal to the 
Angle ABC as was required. D 


Prob, VIII. To bring any Three Points not ſeituate in a right Line, into the Cir- 


cumference of a Circle. 
Let the three Points thro' which 


above half the Diſtance between the 
two Points A and B in the Compaſ- 
ſes; and one Foot of the Compaſles 
being in the Point A, with the ſaid 
diſtance deſcribe the Arch ED, and 
with the ſame Diſtance one Foot of 
the Compaſſes being in the Point B, 
mark the Arch ED in the points E 
and D, and draw the right Line EDP; 
then take above half the Diſtance between the points Cand B in the Com- 
paſſes, and one foot of the Compaſſes being in the Point C, with the ſaid 
diſtance deſcribe the Arch FG; and with the ſame diſtance, one Foot of 
the Compaſles being in the Point B, mark the Arch FG in the Points F 
and G, and draw the Right Line FG. Now where the two right Lines 
DE and FG, being continued, interſect each other, (vi. in the point H) 


is the Center of the Circle, which was required. 


The Deſcription of the Mariners Compaſs. 
HIS Inſtrument ſo beneficially aſſiſtant to the Practical Part in Nawi- 
* gation, as to its Inventor, is uncertainly diſcours'd of; its Age, by 
ſome ſuppoſed to be in theſe Parts of the World, about 300 Years; the 
Utility whereof to us evidently appears, conſidering the many [nconve- 
niences that attended our Anceſtors, in tracing the vaſt Ocean, for want 
of ſuch a Guide, under whoſe ſubordinate Conduct of later Years, our 
Maritime Affairs have ſucceeded ſo well, 5 
It is a Circle of greater or leſſer Diameter at Pleaſure, deſcribed upon 
a Paſte-board, and divided into 360 Degrees. and 32 Points, (and ſome- 
times into 24 Hours,) each Point containing 11 deg. 15 min. or 3 quarters 
of an Hour; as in the following Figure. wy 


The Circle being thus divided upon the Chard, or Paſte-board, there 


are patted on the other fide of the {aid Chard or Paſte board, two Wires, 
which Wires being touched with a Loadſtone, and the Chard hung at the 


Center, upon a Pin, fixed in a Box, its Poſition becomes North and Ds 


2 


"SS The Mariners Compafs. 
and the ſaid Box being covered with a Glaſs, and hung in another ſquare 


Box, to the end the Chard may traverſe notwithſtanding the Ship's Mo- 
tion; being thus fixed, is ready for uſe. | 


| The Figure of the Mariners Compaſs. 
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43 : To find the Prime or Golden Number. 

= "THE Prime, or Calden Number, is a Revolution of nineteen Years, in 
which Term the Moon returns to make the ſame Aſpects with the 

4 Sun on the ſame Day of the Month (molt commonly) that they were on 

nineteen Years before. | | | 

= , To findwhich add 1 to the Year of our Lord, and divide by 19, the 

A Remainder is the Prime or Golden Number ; Example, 


A. 
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The Julian Kalendar. 21 
Erample. To find the Golden Number for the Year 1220, add 1, which. 
makes 1721; which divide by 19 
EE” | 1991721001 
171 


11 | 
The Remainder 11 The Golden Number for that Year. 
: To ſind the Epatt, 
HE Epa#t is the Number of Days that the Solar Year of 365 Days ex- 
ceeds the Lunar Year (or 12 Revolutions of the Moon to the Sun 
of 354 Days, the Difference being 11 Days: When the Golden Number 
is 1, the Epact is 11, when 2, the Epact is twice 11 or 22, when 3, thrice 
11, or 33 rejecting zo) that is 3, &c. and it's thus found: Divide the 
Prime by 2, if o remain, the Epact is the ſame with the Prime, if f re- 
main, add 10, if 2, add a0 to the Prime, the Sum (rejecting 30, if need 
be) is the Epact. | 
Examjl: in the Year 19520, the Golden Number is 11, which divide by 
2; there remains 2, therefore the Epact is 1, | 
In the Year 1722, the Golden Number is 13; which divide by 3, there 
remains 1.; therefore 10 added to 13, makes the Epatt 23. 
In the Year 1725 theGolden Number is 16 ; which divide by 3. there re- 
mains I ; for which 10 added to the Golden Number 16,makes the Epactz6. 
Or multiply the Golden Number by 11, and divide the Product by 30, 
the Remainder is the Epact. | 
| To find the Moon's Age. { 
A DD to the Epact for March 1, for April 2, for May 3, for June 4, for 

X July 5, for Auguſt 6, for Sptember 8, tor Offober 8, for November 10, 
for D cember 1 Og for January O, for F ebruary *. 

Having added to the Epact che Number for the Month, according to 
the Rule foregoing, add there the Day of the Month, for which the 
Moon's Age is required, Theſe three Sums added together, if leſs than 
30 is the Moon's Age; if more than 30, take 30 from it as often as may 
be, the Remainder is the Age of the Moon. The Moon's Age ſubtra&- 
ed from 30, leaves the Day of the Change. Again, 15 added to or ſub- 
tracted from the Day of Change, leaves the Day. of full Moon. 


Example, Suppole it were required to find the Moon's Age for the fifth 
Day of September 1721. » 


Fir ſer down the Epatf for that Year i 
To which add the Number for the Month which is—o$ 
To which add the Day of the Month, which is 05 


Rejecting 30, gives the Moon's Age 25 Days. 


Then out of 30, 
Take —— 25 The Moon's Age 
Remains — 5 Days to the Change. 
Add ——15 


Makes --—— 29 Days to the Full- Moon. 


x To find the Cpcle of the Sun. 
3 To find the Moon's Southing by her Age, fee in the Uſe of the Tide 
I Table, which follows immediately after it. | 


15 To find the Dominical Letter, 

FAKE the Year and it's fourth part, and add 4 to it then divide the 
| Sum by 7, and ſubſtract what remains from , the Remainder ſhews 
the thing required; accounting the Letter A for 1, B for 2, C for 3, D 
for 4, E for 5, F for 6, G for 3. ; | 


Suppole the Dominical Letter were required for the Year— 1721 


| - \__ Firſt, ſet down the Year _ — — — 
4 Then the 4th part, which omitting Fraction, is——— 430 
I | 2155 


21 


err don is 6, which being 5 
ſubſtracted from 9, leaves 1; which ſhews . it muſi 1 
be the 1K Letter, which is A the Dominical Letter 06 


tor 172 1 required. But when it is Leap Year, there 

5 are two Dominical Letters and then the Letter thus | 
found ſerves from the laſt of February, to the end of 
the Year. 


To find the Cycle of the Sun. 


e Sun. Is 
Suppoſe it be required for the Year 1721 
"Hen add . — — 
Divide b;. —— 28) 730061 
16 


5 
* 
- - 


Buy the 8 it pears that 22 is the Cycle of the 22 
Sun for the Year 1721, being the Remainder after the Diviſion. 
Note, Hillary Term begins Jan. 23, and ends Feb, 12. 

bs wy Term begins 17 Days after Eaſter- day, and ends Monday before 

"hit (un ay. 5 | : : 

22 * Term begins on Fri-y after Trinity Sunday, and ends 19 Days 
—_ 1 6 | 
Michaelmas Term begins Cfobee 23, and ends November 28. 

; 0 2 2 2 3 | : A 
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APD N the Lear 9, divide the Sum by 28. the Remainder is the Cycle 
=» | | | coal 
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Full moon. Laſt quart. 
2 Laſt quart. W New moon. 
S New moon. D Firſt quart. 
= CFirſt quart- Full moon. 
| Fol on 8 Laſt quart. o 308A 
S ) Lalit quart. 5 \ New moon. IIIA 
S New moon 15 Firſt quart. 19 %o M 
2 . . 7 II 6 _ 
= CFirſt quart Full moon. 26151 M 
Full moon. ac Laſt quart. loz]oz A 
S Laſt quart 'S ) New moon. 1001 A 
8 ) New moon S )Eirſt quart, 17 03A 
® CFirſt quart. 2409 3 Full moon. [24|,oN 
Full moon. [oz 10M 8 - Laſt quart. [02 oN 
\ Laſt quart: oo MI“ W New moon. ro oM 
J New moon. |x 50 S ) Firſt quart. 1609 A 
|S / Firſt quart. 2303 A Full moon. 240 M 
| Full moon. 30% A | | 
5 | > Laſt quart. o1,06M | 
.c Laſt quarr. 0712 oM New moon. 0B 02 Al 
S_) New moon. 15 3 M $2 < Firſt quart, [£506 N | 
J Firſt quart. 230M T Full moon. 22'08A 
C Full moon. 300 2M * CLaft quart. 30044 
© | | * | 
C Laſt quart. os 07A 8 New moon. o oM ; 
New moon. '1306A Q Firſt quart. 1405 9 
8 Firſt quart. ,21,06A | | ) Full moon. |22'02A4 | 
| TFull moon. '2808M _ 15 ELaſt quart, 3005 M| . 
be Tear 1721, hath fix Eclipſes, 3 of the Sun, and 3 of the Moon. | 
The firſt will be an Eclipſe of the Moon, Jan. the 2d Day, inviſible, The ſecond 
will be of the Sun, on Jan. 16th. inviſible. The third will be of the Moon, on Jane 
28th, inviſible. The fourth will be on July the 13th, about 9 in the Morning, 
{[vherein the dun will be Eclipſed viſible 3 Digits. The fiſth will be of the Sun, or 
December the 5th, inviſible. The ſixth will be of the Moon, on December 224. 
rt vifible. | | | | [ 
— 1 
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A Table of the Woon 


8 Age for the Year 1722 


D. H. 


— — —— 


x 
| c New moon. 
S ) Firſt quart. 
8 Full moon. 
5 Laſt * 
hy - New moon. 
S ) Firſt quart. 
S ) Full moon. 
ELaſt quart. 
f New moon. 
8 Firſt quart. 
S Full moon. 
®CLaſt quart. 
New moon. 
5 Firſtquart. 
18. ) Full moon. 
' Laſt quart. 
New moon. 
= ) Firſt quarr. 
3 Full moon. 
Laſt quart. 
New moon. 
W ) Firſt quart. 
[8 Full moon. 
| SLaſt quart. 


0611M 
1307M 
2t10M 
Nen 
o4οο 
Its iA 


2204000 


2704A 


06 08M 
1306A 


21c8A 
280 1A 


047 A 
120A 


2008 M . 


27 21 
oglo6M 
12]o8M. 
19Þo06A | 


02108A. 
1oſt 2 A 
180M 
24044 


261M 


' 
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New moon, 
Firſt quart. 
Full moon. 


Laſt quart. 


auf, 


New moon, 
Firſt quart. 
Full moon. 
Laſt quart. 
New moon 


udn xe 


Firſt quart. 

Full moon. 

Laſt quart. 
- New moon. 


Firſt quart. 
Full moon. 
Laſt quart. 
New moon. 


Firſt quart. 
Full moon. 
Laſt quart. 
New moon. 


Firſt quart. 

Full moon. 
Laſt quart. 
New moon. 


aqui 


D., H. 


10001 | 


The Near 1722 hath four Eclipſes, 2 of the Su 
L The firſt will be an Eclipſe of the Sun, June the 2d, inviſible. The ſecond 
will be on June the 18th, about two tn the Morning, wherein the Moon will 
Eclipſed,; viſible, 13 Digits. The third will be on November the 27th, about four 
in the Afterngon, wherein the Sun will be Eclipſed (partly viſi 
fourth will be on December the 11th, 

part viſible, 7 Digits. 8 


n, and 2 of the Moon. 


1 ble) 6 Digits. The 
wherein the riſing Moon will be Eclipſed 


n we N * 


\ 4 Tavic of the Soong Age fo? the pear 1723. 25 


* _ DH. Fm NA. D.;H. 
Firſt quart. r ull moon. oM 
Full moon. 2 Laſt quart. 13006 A 
Laſt quart. S New moon. f 10 M 
|< C New moon, Firſt quart. 2906M| 
|, = - Firſt quart: Full moon. 05 09M 
2 (Fir a > 
F Full moon. 8 Laſt quar. 1201 
S )Laſt quart. S New moon. |; glogs A] 
(New moon. Firſt quart. 270 
Firſt quart. D Full moon. oz! oA 
Full moon. E Laſt quart. £3joc 
8. Laſt quart- 8 New e moon. 18 10 
New moon. 3 EFirſt quart · 2609 
7 Firſt quart Sc Full moon. my 
8 Full moon. 92 )Laſt quart. oo 11A 
z.< Laſt quart. 5 ) New moon. 1803 M 
| New moon | Firſt quart, 2508 A 
Firſt quart. > Full moon. o 151 
Full moon 8 Laſt quart, osſog A 
V Laſc quart Y New moon: 16 OI 
New moon S / Firſt quart. [2406M] 
Firſt quatt * SFull moon, 3 12A 
Full moon * Laſt quart [o8Jor A 
S\ Laſt quart F New moon. [162A 
$ < New moon J ) Firſt quorr. 2303 A 
Firſt quart. 2 Full moon. x 13024 ] 
In this Tear there will happen 50 — only, and both of © 
the Sun. | 
The firſt will happen on May the 23d 7 
Day. _ Inviſible. | 
__The _—_ on November the 16th Day. * 
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A Table e ot LIE Hoon Age fo? the pea — "Il 


M. 5 M. * 
2 Laſt q quart. „Laſt quart. . 0; A 
| D New moon New moon. 09j10M 
[= Firſt quart. = < Firſt quarr. 170 NM tug 
Full moon, * / Full Moon. 24 1iAl WM 
| SLaſt quart. 3 1 08A 
T5 - Laſt ut, 
: F \ New moon | - _. New moon. 0 
| 8 Firſt quart. |) Sirſt quart. 15 10 A 
(Full moon. | SFull moon. [23 oM 
Laſt quart. 30 02M 
Laſt quart. | | 4 | 
S New moon. S New moon. os 11 M 
8 Firſt quart. ST ) Firſt quart. [14 02 A 
Full monn. | S Full moon. 121 06A 
3 -Laſt quart. j27 10M 
Laſt quart. 1 | OY 
N New moon. Se New moon. os 03 M 
— Firſtq uart. Q Firſt quart. j14 o7M 
Full moon. F Full moon. 2 04M 
| * CLaſt quart. 27 oA 
Laſt quart. c 
| => ) New moon. [Ne moon. 411A 
J S . 
[= ) Firſt quart. 2 Firſt quart. 12 oA 
Full moon. Full moon-|1902A 
| D. | 
| 2 + Laſt quart. 26 oN 
18 New moon. © J New moon · o 405M 
JE Firſt quart s > Firſt quart: 1417 0 
Full moon. | | ©. Full moon. 19 01 M 
| ; 12 © Laſt quart: [26'08 N 
The Tear 1724 2 four Eclipſes, 2 of the Fun, and 2 of the Moon. 
The firſt will be an Eclipſe of the Moon, Aorit the 27th. inviſible. 
The ſecond will be on May the 18th, about 5 in the Afternoon, wherein the 
zun will be Eclipſed viſible 11 Digits, and to the Northward it is Total, 
The third will be on 0#-ber the 21/2, about 4 in the Morning, wherein. the 
Moon will be r ue 8 Digits. | 
The fourth will bean Eclipſe of the = Net vember the ath, inviſi ble. | 
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A Table of the Moons Age for the Pear 5 


M. D. H. N. — — 
5 FG dh i 7% i | 22 H. 
Dc New moon. [03 11M Lt e 
& Firſt quart. [1006A oF Fit aun: 06 02M 
Q 17 moon. 7014 8 Laſt quart. 45 
. M 1 | a5 
La quart. wo | ck, {IR 0 
Je New moon. [02 03M | 
S \ Firſt quart. {09 o 3M > bre 0405A 
J Fullmoon. 602M ) Laſt quart e, 
LI * OT M * New moon, 2054 
| New moon. oz 994 85 
S) Firſt quart. 10 10M "A vo ray o3111M 
Full moon. [17 o5A Sl aſt 117M 
” CLaſt quart. 25 oM DC. alt quart. 180M 
New moon. > 0 2M 5 
I \ Firſtquart. o 805A 8 — N 03 N | 
nb 100% S) Laſt quart. 3 TN 
0 O 
Laſt quart. 2 11M, New moon. i 1a 
New moon. 10 rOM F 
|S Firſt quart. [o8|o2M. SJ 8 203 N 
8 Full moon. [161 M ST Laſt quart. og GM 
© / Laſt Quart. 2401 M J New moon. 16|062M 
- New moon 3005 A 1 05A 
| 
_ | Firſt quart. [o6|o1A N 2 — _ 127 o8A 
D Full moon. 1404 A S Jr o 04A 
8 JLaſt S 9Laſt quart. 15010 
I 2 
een moon. 28/124. | © (New moon. |z3[o0N 
* — - Firſt quarr. 31 11% 


The Tear 1725 hath fix Eclipſes, four of the Sun, and rw of the Moon 


Of which, only one of the Moon will. be vifible to us, it will be 
Digits E 


a Total Eclipſe, Ofober ruth, b 5 
cli pſed 21. It will be worth Sr con: and 7 at Night; 


An 


{730 4, Crt 
Li 


Sh Pry __ . 2 „* 
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A Cabie of the We Age 8 1 pea! 1736, 
Dit.” | 


> Full moon. 5 Full ro 
N f Laſt quart. \Laſt quart. 
uy |= ) New moon |: S )New moon. 
= 2 - Firſt quart. Fir . 
- 
2 - Full moon. Full moon. 
[FJ Laſt quart. | > \ Laſt quart. 
|= New moon New moon. 
My Firſt quart: / Firſt quart. 
| Full moon. 
„Full monn. 
* quart. Sc Laſt quart. 
[. > New moon '& New moon. 
Firſt quart. A )Firſt quarr. 285 
3 Full moon. 1z0,05M] 
| Ful moon. | 41 
Tode quart. s 0 Laſt quart. 107,08M 
New moon. A YNew moon.[14 04M 
* Firſtq uart. IS Firſt quart. 2 11 1A 
” CFull moon. [29 o7A 
Full moon. 
- |S Laſt quart. 2 c Laſt quart. ſo5|0z A 
2. ) New moon Ne moon [12/06 A 
Firſt quart. | S Fir quart. 2009 A 
. 15 2 * Full moon - Iz cos M 
Full moon Ii 
A Laſt quart BS, Laſt quart. [0412 A 
S ) New moon New moon. 1 JooN | 
Firſt quart S )Firſt quart. 201 14 
. '3 © Full moon. 270A 


The Year 1: 1726 bath four Eclipſes, two of the Sun and rwo of theM oon. 
= he firſt will bean Eclipſe of the Sun March 22d. Inviſible, 
the ſecond will be of the Moon, on April the 5th, Inviſible. 
the third will be on September the 14th, wherein the Sun will be Eclipſed 
7 Digits. 


The fourth will be on a ogg the zoth, wherein the Moon will be Eclipſed 
6 — | 
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is "A Table of the Woons Age wrihe Pear 1727, 20 
ns 42 I l N 25 D. H.. 
Taft quart. 31 10M : New moon. o A N 
8 New moon. 11 o7M | Ke Firſt quart. 14 8 | 
8 Firſt quart. 19 10M Full moon. 210114 | 
= CFull moon. 26 oz M -Laſt quart. 1. 
| | 
Laſt quart. ot 12A New moon, 06;01M 
8 New moon. 1001M : > Firſtquart. 1 oak 
2 Firſt quart. LY ioA| DR Full moon. WE ec 3 S 
= Full moon. * Laſt * 34890 3 Al 
| c Laſt quart. oz B A © © New moon. as 
S New moon. 1108 A V Firſt quart, |x x 04M 
[8 Firſt quart. 19 o9M ) Full moon. 19 08 M 
Full moon. 26 01M | ©Laſt quart. 27 
5 
Laſt quart. oz 08M dC New moon. o 3, o6A 
> ) New moon. [1011M Q ) Firſt quart. 108 A 
8 19 
Firſtquart. 17 05A T Full moon. [1901 M 
Full moon. [2411 * CLaſt quart. 2600 N 
| ; 
| Laſt quart. oz o M > New moon. [o2Jo5 M| 
New moon. jog 12A & Firſt quatt. o 03A 
= Firſt quart, 6 10A | 2 Full moon. 1705 
* \ Full moon. 23 10A 3 *Laſt quart. 24'08A 
Laſt quart. |; : 07A | | 
; | 8 New moon o0105A N 
New moon. [o8 oM J \ Firſt quart. OA 
<Q) Firſt quart. 15 oM I Full moon. 17 8M 
Full moon. [:2 10M T /Laſt quart. z4 
Laſt quart. — Cem moon. ; 1 08 M 
The Tear 1727 hath two Eclipſes, and both of the Sun. 
The firſt will be on March the 1 10), Inviſible. © 
The ſecond will be on September che 4th, viſible 3 digits. 
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Firſt quart, Firſt quart. 103Jo5M 
Iy Full moon. \ Full moon. 1004M 
IS Laſt quart, © ) Laſt quart. 180M 
(New moon. New moon. 2 54A | 
| | 
toy Firſt 1 Firſt quart. boy to 
FJ Full moon. f Full moon. ſo8ſo 5A 
: Laſt quart. | . Laſt quar. 1608 A 
New moon. , New moon. 2401 M 
Firſt quart. 130%bgsA 
{_ , Firſt quart. „ 10A | 5 75 
Full moon. 14 lo5 A |- [Full moon. o FRE 
Laſt quart- 2 11 NM 8 2 Laſt quart. i oN 
New moon. Iz % New mocn. za 10M 
143 3 *Firlt quart* 2 lo2M 
Firſt quart. oro #1 
d bog 
2001 8 11502 
4 New moon. 28705 M J New moon. 21 07A 
| | Firſt quart. 28 4A | 
| Pirſt quart. pg 05h | 
18 Full moon. 12109M S Full moon. 508 A 
E JLaſc quart. 19/03 Al 8 ) Laſt quart. 13024 
New moon. lid o7A S New moon. 200 5 U 
| 4 bo 0 J Firſt quart. [27904 
Firſt quatt. [o3x 1 : 
15 Full moon. 1 oA 98 Full moon. O5,02A | 
. 55 — 5 
ew moon. [26fo NM | I Firſt op Tom 


| The Tear | 


Tho firſt will be an Eclipſe of 


The ſecond will | be an Eclipſe of the Sun, Februar 


The third will be an Eclipſe of | the 
4 fourth will hs an — of 


5 four 3 two hs the Sun and two of the Moon. 
the Moon, February the 14th, viſible io Digits 


the 28th, inviſible, 


Moon, Auguſt the 8th, inviſible. 


the Sun, — the 234, inviſible. 
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Table 0 494 Woong Ive foz tl the pear 1229. 38 


5" 
M. 2 D. H. ; 
M 5 | Wa af þ 
Laſt quart. oz —_ Laſt quarr. 
fe New moon. 10 New moon. 
[8 Firſt quart. 1805 S) Firſt quart. 
Ful moon. 26 05 Full moon. 
| 
21, Laſt quart. 'o1J:0A |: Laſt quart. 
| ad) New moon. 09 10M [= } New moon. 
. [8 ) Firſt quart. 17102A ] Eirlt quarr. 
Full moon. 2 oo Full moon. 
Laſt quart. i 07M | GT Laſt quart: | 0 
= New moon. 103 J ) New moon. 
s Firſt quart; [x gjo6M S Pirſt quart. 
* J 
Full moon. ga SoM Full moon. 
| c Laſt quart. o 1074 I Sc Laſt quart. 
| {> ) New moon. oO =) New moon. 
- [& Firſt quart. jx7,06A S ) Firſt quart. 
Full moon. j24 09M Full moon. 
Laſt quart. 'o8|o8A Sc Laſt quart. 
| =) New moon {16j10A | 8 New moon. | 
Q L ul quart. 2406 A E Firſt quarr. 
Full moon, z oM 3 Full moon. 
Laſt quart. 07 o8M S -Laſt quart. 
| 15 New moon. [15|00N | ) New moon, 
[8 )Firfſ quart. _ 2300¹ M .) Firſt quart. 
F Full moon. 2904 A 3 Cp ull moon. 


| « the Tear 1729 there will happen four Eclipſes, two of the Sun, ag two of th: M 


The firſt will be an Eclipſe of the Moon, February the 24th, Invilible. 
The ſecond will be of the Sun, on March the 10th, Inviſible. 
The third will be of the Sun, on July the 14th, Inviſible. 


| The fourth will be of the 8 on July the 28th, viſthle and Torn. 
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"The Uſe of the foregoing Table of the Moon's Age. 
435 1 the laid Table the one half Page contains the firſt fix Months of the 


Lear, the other half the following fix Months: in the firſt Column of 


each half, towards the left Hand, are the Months, in the ſecond the Ne 
Full, and Quarters of the Moon; in the two following Columns are the 


Days and Hours of the ſaid New, Full, and Quarters, either Morning or 
Afternoon, as the Letters A and M denore, A fignifying Afternoon. M 
Morning. At the Bottom of the Tables are the Eclipſes for the reſpective 


Years. - : | | 
The Uſe of this Table is, readily by inſpection, to find the Day, Hour, 


and Minute of the New, Full. or Quarters of the Moon, 


Example 1..Suppoſe it were deſired to find the time of New Moon, Jas, 
1721 : Firſt, look for the Year 1721 on the Top of the Leaf, which having 
found, look for January in the firſt Colum towards the lett Hand; then 
in the next Column in the ſame Month is found New Moon; and in the 


two fallowing Columns againſt New Moon, lands t6: 08: A. which ſhews 


that the New Moon in January 1721 is the 16th Day 08 Afternuou. The 
fame Directions ſerve for the Full Moon, or firſt and laſt Quarters. 


To find the Moon's Age, ſubtract the Day of the Change or New Moon 


trom the Day propoſed, the Remainder is the Moon's Age. Supppole there- 


fore it were required to find the Moey's Age on March the 29, 1721. 
Looking in the Year 1721, the Table gives the New Moon to be on 
the 16th Day, therefore 16 being ſubtracted from th, there remains 13, 
whereby it appears the Moon is 13 Days old on the e 9th of March. 

Example 2. Suppoſe it were required to find the Moon's Age on the 6th 
of June, 1721. we | 

The laſt New Moon before June 6th, was May 15th; but becauſe you 
cannot take 15 from 6 you muſt add 31 (the Number of Days in May) and 
from the Sum 3), ſubtract 15, the Remainder 22 is the Moon's Age re- 


quired® | | 
A Tide Table for the Sea. Coaſts of Great-Britain , Ireland, 
Norway, Holland, Flanders, France; Biſcay , &c. Shewing what 


8 Moon makes Full- Sea, upon the Full and Chaige-Days, at the places - 


Foltowing, in Alphabetical Order. 
A 


AT. NN. E. and 8. S. W- oiſzol At Abermoriek, and Antwerp, ö 
At Amſterdam, and Armen- 


|- Eaſt and Weſt - 
tiers, N. E. and $.W. ——— fo3[zo At Alborougb, S. E. by S. and | 
At Abarwark, E. N. E. and] } N. W. by New —— 09,45 
— l 


The Tide Cable. 


33 


before 


— B H. M. Between Guernſey and the HIM 
At Beachy and Blac ktail, and | Caskets, before Cromer, before 
before the Race of Blanquer, N. the Caskets and Guernſey, at Seve 
and 8. — ——|12.00 cl:fts, and at Catneſs, S. E. and 
Thwart ofBeachy in theOffing] | [N.W. ———— 09 
N. by E. and 8. by W. — 245 At the Caskets, and at Cham 
At Blackneſs in Bluet, at Bell| | 5 S.E-bys. & N.E.byN. 0945 
IIe, N. N. E. and 8. S. W. — foi zol At Cows, in the Foſs of Caen 
Without Blzer. and at Ber-| ſin (alice Road, and in Chamber- 
wick, N. E. by N. & S. W. by S. oz i 5/1:ſ5-Road, 8. S. E. and N. N. W. roſzo 
The River of Bourdeaux, the Before the Haven of Caen, in 
South Coaſt of Britaigne, the the Chamber, between C-ipple- | 
Coaſt of Biſcay, and at Boekneſs, Sand and the Grey, and at Cul. 
N.E and S. W. 03 o hot, 8. by E. and N. by W. — 1115 
ArBreſt, before the Baſs, the Ri- D | 
ver of Bourdeaux within theHa-| | At Dover-Peer, and before 
ven, N. E. by E and S. W. by W. oz * Dunkirk, North and South —[1 2 oo 
In the Breeſound, Blay, Balti. At Denbeigh and Downs in the! | 
more, E. N. E. and W. S. W. og 30 Road, N. E. by N. & S. W. bys. O21 5 
Before Bremen, and at Black- At Dort, N. E. and SW, o2ſco 
ney, and in the Channel before At Dunger van, E. N. E. and 
Bourdeaux, Eaſt and Weſt, os ſoO W. S. W. — O4\3C 
At Briſtol Key, E by S. an | At Dartmouth, Eaſt and Weſt C 
W. by. N. - 06145 At Dublin, S. E. by E. and | 
At Bridgwater, E-S E. and N. W. by W. o8 15 
W. NW. 2 _ 05132] At eee and 25 O % 
Bull „8. S. E. & N. N. W. roof At Dungeneſs and Dunno ſe, 8. 
uk C | E. by S. and N. W. by N. — og * 
In the Condado, N. and 8. |. 2 0⁰ At Dover, Diep, and in the | |} 
In the Chamber of Rye, N. by Dewuns a fhoar, S.S.E. and N. 
E. and S. by W. -— 1247 N. W. — rz 
Without“ al ire, at CorpusCbri-| | | 3 14 
ti Point, before and at Camfer, At Emden, before the Elve, 
N. N. E. and S. S. W. — '0113Abefore the Eyder, and before 
Between Calice and Dover,, Euchuſan, North and South. 20 | 
before Conquer, and at the North At Edam, N. N. E. andsS.S W.[o4/3c 
Cape, N. E. and SW. o Before the Eaſtern and We-| | | 
At Cork,Calice,Cape Clear, and ſtern Emes, and at Egmongs, ö | 
in the Creek, E. N E. &W.S.W.104[3o[S.E. and N. W. — 2 9 
At Calay, and in the Bay o b F | 
Carnarvan, E. by N. & W. by S.los]r5] On the Coaſt of Flanders, 
At Concalo, Eaſt and Weſt. cpo North and South {1 2\oc; 
Without the Caskers, in the At Fluſhing, N. by E. and 8.“ 
Channel S. E. by E. and N. W. by W. — 1245 
by W. — — — 15 E | 


* y F | 8 1 . 
* » 4 F 

4 'Y e 

* — . N n 


Before the Fen, in the Chan- 
nel, N. N. E. and S. S. W. 
Withc ut Fountney, N. E. by 
N. and S. W. by 8 
Without the Banks of Fan 
ders, N. E. and S. W. 
At Flamborough and Bridling 
ton, E. N. E. and W. S W. — 
At the Forn, in Foy, at Fal. 


mouth E. by N. and W. by S. og 


Between Foy and Falmoutb, 
in the Channel, and at F oulneſs, 
E. by S. and W. by N. 

Before the Cott of Frize- 
land and the Fly, E. S. E. and 
W.N. W. 

Without the Fly, S. E. by E. 
and N. W. by W. 

At Frie, and Fair- Ie, NW.] 
and 8 E. — 


oy 


H. M Horn 


OI 


5 


02 


00 


zo and 


Che Tide Table. 


and at Hampton-Key, N. 
S Wr 1256 
Under Holy Iſland, and ail 
Horn, NNE. and 886..— 0 
Before Hartlepool, N. E. an 


— — — — — 


15 
06 45 


07 


zoſand SW. by 


At _— -joor, NE. byE. 
At Humber, E. by N' &W byS 
Before Hamborough, at Hull 
at the Holms, and before Hum- 
ber's Mouth, Eaft and Weſt — 
At Harlem, Havre de Grace, 


At St. Helens, at Mrwih ond! 
without the Banks of Harwich, 
SSE. and NNW wn}: 


At Harwich within, S. by E. 
K 11 


At the Fritb, and at theSoath- 
Foreland, SSE*:and NNW. 

1 Fair-Iſle Roads, and at the 
North Foreland, South by Eaſt] 

and North by —_ 


In the Road of Gibratter, at 


Graveling, and before Cherburg 
North and South 
Before G oeree, at Gnernſey,and 


at Graveſend, NNE. and 8S W. loi 


[2 


At Kilawyn, ESE. and W.S. 
At Groy, at Gaſcoigy, and the] - | |W — 
Coaſt of Galicia, North Eaſt At Kildive, 8 E. * NW 
and South Welt - oz loo L 
BetweenGuernſey and Caskets, | At Leith, N. and 8 
South Eaſt and North Weſt ey ſoo At Lisbon, N. E. by N 1 
Thwart of Gueruſcy in the SW. by 8 — — 
Channel, 8 E. by 8. and N. At London, NE, and SW — 
W. by N. — — 2 45 Thwart of Londzy,and befor 
In theChamber and Goeree- end, | | Ew 07 E by N. and 8 by W. — 
S by E. and N. by W —— Hf 5 At Lin, half Tide at Lenden, 
5 8 H 2-0, - [Eaſtand —— 6 
Before the A | At Lin, E. by — 55 


and N. by W 
1 


At Jutland-Iſlands, N. 8 8.115 
On the Weſt Coaſt of Ire- 

and, NE. and SW —— ——j93 
In all the Havens. on th 
uth gray” of Ireland, E — 


30 


At Lg al. ENE. & WN W. 


nat + ee dna £8 


' Matthews Point, N. E. by E- 


mouth, and in Milford-Haven, 


Magnels Caſtle, S. E, by E. and 


E. S. E. and W. N. W. 07 
At Lambay, 8. E. by E. and 
N. W. by W. — 08 


At Leyſtaff, and thwart of it 
without the Banks, S.E. by 8. 
and N. W. by N. 

In Leyſtaff Road and at Long- 


| The Tide Table. 
At the Lizard by the Land, MH. 


15] At Orbe, N.E. and 8. W. C30 


At Orkney, S. E. and N. W. vg 
At Orfordneſs, S. E. by S. and 


09 45 N. W. by N. — — — 0945 


At Or fordnejs, without the 


ſand-bead, i N. N. W. o 30 Banks, and betweenOrford and 


Within the Maes, at Maldon, 
N. by E. and 8 by W. 
Before the Maes, N. N. E. 


At the Maes and before St. 


and S. W. by W. — 
In Meuſebole, at St. Matthews, 
and within Mounts-bay, E. N. E. 
and W. S. W. 
In Milford, at Moonleſs, at St. 
Maloes, E. by N. and W. by 8. 
Between Monſehole, and Fal- 


— — 04 


05 


E. S E. and W. N. W. qo [97 
In St. Magnes-ſound, and at 


N. W. by W. 0 
At thelſleof Man, S. E. & NW. oy 
Before Margate, S. by E. 

and N. by Wn ——— 1 


N | 
AtNewport, half Tide N. & 8. 12 
At the Weſt end of the 
Nower, N. by E. and S. by W. I: 
Before the River of Nantz, 
N. E. and S.W. — —[03 
At Neucaſtle, E. by N. & W. by d. oʒ 


151 At Rouen, and before Rochel, | 
Before St. Nicholas, Eaſt by N E. by E. and S.W. by Wo3'4 
South and Weſt by North —[o6|4.5] InRamſcy, E. by N. & W. bys. oß 
At the Needles, at the [Iſle o 1 
Wight S. E. by E and NW. by W. osſr 5 In the Sleve, between Uſpant 
All the Coaſt of Normandy nd Scilly, at the Shooe, at the 
andPicardy,$.S.E.andN.N, W. iqʒo E 2 $i | 


75 5 Sands, S. by 1 N. by W. 11 


and 8 8. W. — i 30 


| 


3 


30 In Plymouth, and betore St. 


I5] At St. Paul's in the Haven 


—_— 


I5] At the Race of Portland, S. E. 


OO and N. W. — ——— 09 

15] At Quinborowgh, N. and 8. 
R 

25 At Rocheſter, N. by E. and. by W. 


OO[Pole-bead, N. E. and S. W. 


Orwell-Waves, S. S. E. & N. N. W. 1 
At Orferdueſs, within the 


At Portſmouth, Half-Tide, 
North and South 


On the Coaſt of Portugal, 
N. E. by E. and S. W.byW.— os 


auls, E. by N. and W. by S. o5 


Eaſt and Weſt — —— —— {os 
Before Podeſſemek, E. by S 
and W. by N. — —— — þs6 
Thwart of Plymouth, E.S.E 
and W.N.W.— —— — 7 


— I 
At the Pens, Porthus, and i 
03[45 Poiftu, N. E. and S.W. — — 0; 


304 


15 


At Ram bins, N. N. E. & S. S. W. 
At Rotterdam, in Robin Hood 
Bay, and from the Race to th 


386 
its, at Sounb-Hampton, and a-H 
lov the Suin, N. and 8. 12 

| pon the Coaſt of Spain, and 
in Sbet land, N. E and S W. 
atseilly in the Sound Scarbrougb 
&at Staples N E. by E. & S W. by Woz 


Che Tide Table. 
1 


o3Þc 


In the Veurd, at the 
within Uſant, E.N.E. 
. 


Bay, H. M 
and | 


Without Uſanz. E. and W. o 4 


St. Vallery, S. S. E. and N 


45 N. W. 


— — — 


1030 


At 7 Iſles, without the Ha-“ 3 | 
ven in the broad Sound, E. N. E. At Vindchelſy, N. by E. & S. by Wi12'45 
and W. S. W. oalze At the eilings, and from th 
At the Mouth of vernbetwen |. [Weſt end of the Wigbt, N. N. E.] 
Sc-!ly & the Lizard, at the urn fund 8 S. W. 01030 
& ioc kn, E. by N. and W-byS.o5]t5] Before the eilings, N. E. b 
Without &ilh, in the Chan N. and 8 W. by 8. o2\15 
nel, and at Salcemb, E. and W.o6Joc At Whitby, N. E. and S.W.;03{o00 
At Sed mouth, and at theòrart,) In the Sea of Wales, and S-| | 
E. by S. and W. by N. 06[45]vern, E N. E, and W. S. W. - oꝗ zo 
Ot the Start in the Channel In Wales, E. by N. & W. bySjo5 15 
E. S. E. and W. N. W. — [0713] At Wells, at Weymouth, and 


Within the dyn, and before 
Shelbergb. & at lifts, 8E. &XN OS 
 AtSoram,SE. by S. & N by N. 09 
AtsScyn-head, * & NNW. 10 


Within Trrvere, N. by E. and 
S. by W. — 
Before Tervere, before the 
River of Thames, and at Tin. 
222uth, N. N. E. and S. S. W. 
Before the Tres and Tiumoutb, 
before the Bay of Tinmouth, N. 
E. and S8. W. 
At the Clifts of the Texel 
E. N. E. and W. S. W. 
In Torbay, and before the 


Ol 


03 


Texel, E and W. —— 6 At Yougball, E. N. E. and 
In the Road of the Texel, E. 18 8. W. — 04 

S.E. and W. N. W. 39) At Larmontb, S. E. by E. and 
At Tergon, S. E. by 8. N. W. by W. —— — 0 

N.W. by N. /A; InYarmonthRoad,inYarmout- 


DJ: 
Before Urek, N. and S, ---|t2 
At Uſe, N.E. and S. W. oz 
Between Uſbant, and the 
Main, NE. by E. and 8. W. 
by W — X 


— 


3 


K —+.- 


04.30 


at Waterford, E. and W.—— os 
At Weymonth Key, E. by S. 
and W. by N. — os 
At the Neſs, by ' iering hen, a 
Winterton, E. S. E. and W. N. W. lo) 

Thwart of the Iſle of Wight, 
in the Channel, all within th 
I/le of Wight, between the [/l: 
Wight, and Beachy, by the ſhore, 
S.E. by E. and N. W. by W. o 
At the Eaſt end of the Vigb. 
and on Wieringhen Flats, S E. 
ip N.W. 


00 


8 


— ——ũ—ä—— 


3 
Before Yarmouth, N. N. E. 
nd 8.8. W. 


Haven, * and N. N. W. 


On the Coaſt of Zealand, 
N. N. E: and S. S. W. 
| In theZerick:ſea,N.E.&S.W. 

THE 


00 


45 


TO __ 
« 


The ule of the Tide Table. 77 

TH foregoing Table ſhews the Time of Full Sea at the ſeveral Places 
therein mentioned, upon the Full and Change days of the Moon, 

which for more ready Uſe is put in Alphabetical Order. 

Example. Admit the Time of Full-Sea at London, upon the Full and 

Change days required. ä 

Look into the Table under the Letter (L) it is found to flow at London 
North Eaſt and South · Weſt; that is, when it is Full- Sea at London upon 
the Full and Change - days of the Moon will be, as tis vulgarly ſaid, up- 
on the North-Eaſt and South-Weſt points of the Compaſs, which, as the 
Compaſs ſhews, it is 3 Hours. 

The Ule of this, together with the Moon'sSouthing, to find the Time 
of full Sea at any Time, at any of the ſaid Places, ſhall be ſhewn below. 

To find the Moon's Southing. 

To find the Southing of the Moon, multiply the Moon's Age by 4. and 
divide the Product by 5. and the Quotient of the Diviſion is the Time ot 
Southing. | : | 

Note, It the Moon's Age exceed 15, _ the ſaid 15, and take the Re- 
mainder, with which proceed inſtead of the Moon's Age. 

Example, Suppole the time of the Moon's Southing - required on the 
28th of June, 1719, The Moon's Age will be found to be 22 days, reject- 
ing 15. the Remainder is); which multiplied by 4, makes 28, which 
divided by 5. gives in the Quotient 5 Hours 36 minutes, which is the 
time of the Moon's Southing, which was required. 

Note, Every one that remains after Diviſion, is 12 Minutes, 


[ ſhall here add a Table of the Moon's Southing to every day of her A ge. 
The Uſe of the Table. 


'The firſt and ſecond Column ſhews the 
| Moon's Age; the third the Southiag, 


| Example. 
The Moon being 9 days old, and her South- 
ing required. 


In the firſt Column under the Title Moon's 

Age, ſtands 9 ; over againft it in the laſt Co- 

lumn in 7 hours, 12 minutes, the time of the 
Southing required. 


Note alſo, the ſame Southing ſerves for 24 
days old, as ſerves for 9 days, as the Table 
ſhews. | Thus 


: Full : ea, as follows. | 
; e the Moon being 9 Days old, the Time of Full Sea in the 


* 


0 FA - : 1 
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"The ufe of the Tide Table. 


5 A. oi 
* 


Thus having got the Moon's Southing, proceed to find the Time or 


Sup 
Downs is required, 


By the foregoing Table it fs that a N.N.W. and S.S.E. Moon 


makes full Sea, which, as the 


aid Table ſhews, is 10 Hours 30 Minutes; 


to which adding the Moon's Southing at 9 Days old (viz ) Hours 12 
Minutes) it makes 17 Hours 42 Minutes, or 5 Hours 42 Minutes, rejeQ- 


ing 12 Hours. 


But to be more exact, uſe the following Table and Directions. 


407 — 2204 — 07 
08 — 234 — 35 


1102 506— 53 
11— 2607— 59 
12— 27 6 
13 — 28ʃto— 08 


— 
85 T5 — 30 00 —— 00 


A 


Having found the Time of Full Sea upon the 
Full and Change days, by the preceeding Table 
for that purpoſe, enter this Table with the 
Moon's Ape ; againſt which in the laſt Column 
are the Hours and Minutes to- be added for the 
time of Full Sea deſired. 

£5 Example. 

Suppoſe, as before, the Moon being 9 Days 
old, and the Time ot Full Sea in the Downs is 
required, 

A N. N. W. and S.S.E. Moon making Full- Sea 
upon the Full and Change-days, which is 10 
Hours 30 Min. which being found, enter this 
Table with the Moon's Age 9 Days, againſt which 
ſtands 5 Hours 50 Min, which added to 10 Hours 
30 Min. makes 16 Hours 20 Minutes, or 4 Hours 
20. Min. rejecting 12 Hours. 


Here follows 


A New and Exact KAL EN DAR 
— * 


| The Sun's Place and Declination to every Day 


of the Tear, for 


Firſt, Second, Third, and Leap-Tears, newly Calculated, 


and made to 


ferve (without ſenſible Error) till the Tear 


& 1732. Likewiſe the Sun's Riſing, whereby may be found 


tze Time. of Setting, and Length 
» 1 with the Southing of the Principal fixed Stars at 


z 


of the Day and Night, 
* 


2 


* . 9 


— 
—_ —_— — 


K | 5 . 2 * - 5 8 
A Table F the Dominical Letters, Cycle of the Sun, Bine ( 
Epact, and Moveable Feaſts, for 23 Tears. | 
* S 2 N E 
7 Eaſter- | Whit- | 
Tears. Sunday. Sunday. | 
4 27 
| 17917, F April' 2rJune 
1748 E | 13 1 
1719 D 8 March 29 U 
1720 CB 2 & April 17 June 
1721 | 9'\May 28 
1722 G 4 March 25 13 
1723 F 24% April ra[June” 2 
1724 ED [25115] 5; 1% Jin af 
1725 C 2616026 February March 28 164 
1726 B [27]r7 20]April 10 29 
1727 A 42 181 12 21 2 
1728 G F lig arc 3 21 une 
1729 E 21 '|February 16 6\May 
1730] D | ;| 202 February 8[March- 29 1 
1731 C [42 _— 18| June 
ERS: FEET i: ow 
1732 BA | 5 4! 20] 
1733 G 6 5{2 March 25 
1734 F 7 2440 11 
1735; E 8/711. 16 
1736, D C | 9 820March 7 
1737] B 1 9 bruary 20 
1738] A x1 20 12 
1739 G 12 11] 1 March 04) 


___ January hath XXXI Days. © 
{Firſt Year:Second Year. Third Vear. Leap Tear 


| 1721. 1725. 1722. 172641723. 172741724. 1728 
Remarkableſt7 ?? 171730. nl 172571732. 173. 


*— "I 


| *SAep y3uoJy. - 
DN 


29 30;25 1729 1 


ays, & ſou- 8 : | r 
0 | thibe of ſtars D pla. O dec,|© pla. O dec. O pla. O dec. O pla E FRY 
f r TITFR_TT — — 
Peu. M. b. Mp. Mp. M.D. Mb. N. p. M[D. M. 
4 4 $326 l jugs —[„k— —e— — 
1 umciſ. south. y jSouth. Ve [South. } W [South. 
Can r. "BY 22 22 21 3722 07421 39.21 5221 41/21 3721 4* 
; 1823 2321 2023 08021 2922 541 3122 3921 34 
ec. "Ja 24 2521 124 1021 1923 55/21 2123 40021 244 
al F 25 25/21 05 25 11021 05124 5021 10.24 4121 13 
| «| F|Epiphany. 26 27 20 53/26 12120 57125 57[20 AY 4221 0 
- 27 29/20 41127 1320 45/6 3820 43126 43]20 51 
8 28 29.290 30 28 = 33 28 001420 3 7 45 20 39 
Wc 6 


20 20129 ' Oll2o 2328 46/20 27 


O © 
2 
8 
g 

| 


C * 32120 og\% 17120 og 02 19 58129 47120 140 
5 21 33119 5101 1819 5401 03/19 48% 5 

E Pun r. 7. 44 P: 34/19 362 1919 412 oaſig 4401 49119 48 
53 3919 2363 20019 2753 5/19 3002 50019 34 
114 

A 

5 


111 


— ——— 


04 3519 og 21119 13004 odhg. 1663 51019 2c 


14 5 37j18 5465 2218 575 07 
is | 7 19 O24 5 19 oc 
15 3818 3806 2318 42 0818 4705 Ly 18 5 
| 27 39118 230% 248 27Þ7 ois 316 55118 35 
17 qa * E . 
16 28 4018 o7þos I013 167 56þ8 19 
19/E 29 41117 51 17 5908 57118 0g 
| EN o 42117 35110 17 439 58117 48 
. . + 11 17 2610 59½/ 32 
4 G 2 44 n rz ccf 
| 22/6 2 44117 12 17 1012 O0[17 14 
2305 3 45,16 43113 5116 523 O16 57 
24 4 45,10 25114 16 3514 O1116 39 
= 15 46.16 981¹ 5 16 1715 216 22] 
e 
| F| 5 3117 15 4117 415 45 
2805 4915 1218 Is 2218 O5[15 27 
| 1. 49 14 5319 115 O419 0515 os 
| 20 50,14 3420 3651 20 214 | 
20 PR. 30114 39 21114" 45 O 06 
1 Charles B. 51114 1521 3014 1921 21014 5 07 3 
— 22 5212 422 27%74 22 2214 622 07114 ©9 
i — 


— 


February hath XXVIII Pays. 


—_— n 
4 
* | 


[Firſt ear. Second Year. Third _ Year. Leap Yea 

2 1721. 1725722. 172641723. 1727. 1724. 1728. 
Hays, & fou t 729. 173311730, 173441731. 1735.1732. 1726, 
8 hing of ſtars OE 1 — — — = on 
<P midnight D pla. © dec. O pla.;© deeſ® pla. © dec. © pla. Odec 


D. M. D. Mp. MP. Mp. ND. MD. N. 


x — 
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* Table of the Variation of the Sun 8 Declination, to = 


15 Degrees of Longitude from the Meridian ok London. 
45 7175 of rg from the Meridian of London. 

Diurn-| D. D. | D. og er D. D. D. D. . [D12 
Varia. 15 | 30 | 45 | 60 90 105 25 135 — — 180 
min. |m. m. m. m. Im. fn m. m. m. m. | m. | m. 
2; 00 | 00 | 00 of Oοõ,, |[orſor jor; orlot|ol 
| 3.00 oo |coloojortjotfortjorortj{orfor|ot 
44 00 OO [00 |ot|otjot|orjor{o2 | o2| 02 | 02 
5 oo | oo foi oro foro oz [O02 | o2 | 02 02 
455 O0 [Oi [or for for oz [oz [oz | o2| 03 | 03 
7 00 |oljolſok]orjo2|o2 [oz | oz | 03 | 03 | 03 
8 co | ol |ol|oriſo2|oz|oz | oz | o3 | oz [og] og 
9 00 | ot |otjot|oz|oz|o0z|03 | 03 | 04044 04 
— — 4 — 4 — | — Go  } woos | — — — — — 
75 00 Oro oz oz o20o3[0o3 | 04 | 04 | os; | os 
110 00 | o1| or oz oz | oz | o3 |o4 | o4 | of | os | os 
12; 00 | 01 ol | 02|02|03 | 03 [04 04 | of | o5 | 06 
13010102 [o2 [03 |03 |o4|04|o5 | o5 | 06 | 06 
————[—-|--|-|-|-|-|-]|-[-|-]-|- 
1400102 oz [oz [oz logos |osjo6|o6|o07 
15 01 | ol | 02 [02 [03 | 04 | 04 | o5 06 | 06 | 07 | 07 
1601 ox | 02 [03 [03 {04 [05 |o5 | 06 | 07 | 07 | 08 
1701 | 01 | 02 | 03 [04|04 |o5|06| 06 j 07 | 08| 08 
— — — — — N —  — | — woo — — — 
18 ox | ot [0203 [o4|o4|o5|o06| o7 i 07 | 08 | 0g 
19,01 02 | 02 | 03 | 04|05|06|06| 07 ! 08] og | 09 
20,01 | 02102103 [0405 |06[06| 07 08 | 09 | 10 
2101 | 02 |03 [03 [04|o5 |06|o7| 08 | og-| 10 | 10 
2201 | 02 [03 [| 04 [o5 | o5 | 06| 07 8 09110111 
2301 [02 [03 | 04|05 | 06 |07| 08 09 | 10 11] 11 
24 OI | 02 03 | 04 05 | 06 | 07 09 10111 12 


* Explanation of the Kalendar. 52 
g N every Page there is eleven Columns ; the firſt ſhews the Days of the 
Month, the ſecond the Day of the Week, expreſſed by the Letters A, 
B, C, exc. the third the Southing of ſeveral Stars at Midnight, at which. 
time the ſaid Stars are to be obſerved, thereby to find the Latitude; in 
the ſame Column is given the time of Sun Riſing (and by ſubtracting the 
time of Riſing from 12 Hours, the time of Setting) the eight Ag: 
Columns ſhew the Sun's Place and Declination for the Firſt. Second, 
Third, and Leap- year, according to their reſpective Titles. 
For the more ready knowing of Leap-year, the following Table is in- 
ſerted, where it is found by Infpection, as alſo the Firſt, Second, or- 
Third Years after Leap-year. | 
Firſt Second] Third | Leap. | 


| | Year. Year. | Year. | Year. 


1721 1722 172317244 
1925 | 1726 | 1727 [1728 
1729. | 1730.1 I73L. l 1732 


17331734 1735 | 1736 
1737 | 1738. | 1739.| 1740 | 
1741 | 1742 1743 | 1744 | 
| 1745 | 1746. 1747/1748. 
1749 | 1759 1751 17521 


The Uſe of the Kplendar. 

To find the Day of the Week, or Month, for any Time paſt or to come 
by the Kalendar. X 

Firſt, find the Dominical Letter for the Year, then proceed as follows, 

Example 1. Suppoſe it were required to find what Day of the Month. 
will be the third Wedneſday in March, 1726. 

Having found the Dominical Letter by the Directions in Page 21, which 
is B, turn to the Month-of March, and account B for Sunday, three Days. 
downward which is E for Wedneſday, and the third Wednefday is the 
23d of March as was required. 3 | 

Example 2. What day of the Week will the ſecond of Seprember be in, 
the Year 1720? = | 

This Year being Leap-year- has two Dominical Letters C and B, the 
firſt ſerving from the firſt of January to the end of February, the latter. 
from thence to the Years end. | 

Wherefore looking againſt. the ſecond. of September, there ſtands G, 
which repreſents Friday the Day of the Week required. 

Note, That the Gregorian or Foreign Account, begins 11 Days before 
ours, ſo that our firſt of January is their 12th, our 12th their 23d, our 
23d, their 3d of February, our 24th of February is their th of March; but 
in Leap-year, our 24th of February is their 6th of March, becauſe then. 
February hath 29 Days. | To. 


ad 
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364 The Explanation of the Kalendar. 
IJꝙ70o find the Sun's Place and Declination by the Kalendar. 
Example 1. Suppoſe the $un's Place and Declination be requited on the 
toth of January 1723, being the third after Leap Year, 
In the Month ot January, in the firſt Column look the Day of the Month, 
over-againſt which, under the third Year lands r. 3, that is, the Sun's 
Place is in 1 deg. 3 min. of Aquaries; in the next Column under the ſaid 
Year ftands 19, 58, under the Title South, which ſhews the Declinaticn 
to be 19 eg: 58 min. Southerly; and this ſerves for the Year 1723, on 
the ſaid roth of January, being the third after Leap- Tear. 
'  Example'2. Suppoſe the Sun's Place and Declination to be required on 
the roth of March 1524, being Leap-Year. | 

In the Month ot March, in the firſt Column find the Day of the Month, 
over-againſt which, under Leap-Year ſtands r.10, which ſhews the Sun's 
Place to be in 1 deg. 10 min. of 4ries; and in the next Column under Lea 
Year ſtands oO. 28, which ſhews the Declination to be 28 min. North- 
- exly, which was required. 

Although it is common to take the Declination as it is in the Kalendar, 
pet if the Difference of Longitude be conſiderable from London, it is re- 
qꝗuiſite the Declination ſhould be corrected, becauſe in the Kalendar it is 
calculated to the Meridian of London. for which end the Table of the Varia- 
tion of the Sun's Declmation to every 1 5 Degrees of Longitude from the Meridian 

of London immediately following the Kalendar is added; the Uſe and Ex- 
planation whereof follows. - | 7 

N the firſt Column is the Diurnal Variation, which is found by ſubtract- 
ing the Declinarion of the given Day ot the Month, from the Declination 
for the day following ; or contrarily this fiom that, that is the leſſer from 
the greater, and the difference is the diurnal Variation, In the head of the 
other Columns are degrees of Longitude from. London, either Eaſterly or 
Weſterly ;, and in thoſe Columns under the reſpective degrees of Longi- 
tude, are the Minutes of Declination, anſwerable to the diurnal Variation. 
As ſuppoſe the diurnal Variation were 10 min. and the difference of Longi- 
tude 90 deg. againſt 10 in the firſt Column, and under 90 deg. at the 
Head of the Table, ſtands 2 minutes, which anſwers thereto, and are to 
be uſed as follows. 1 158 | 
"H The Uſe of the Table of the Variation of the Sun's Declination. | 
The Rule. Firſt, it the difference of Longitude be Weſterly, and the De- 
clination encreaſing, the Variation fund in this Table muſt be added to 
the Declination found in the Kalender; but if the Declination be de- 
creaſing, it muſt be ſubtracted therefrom. 

Secondly, if the difference of Longitude be Eaſterly, and the Declina- 
tion encreaſing, the Variation aforeſaid muſt be ſubtracted: but the Decli- 
nation decreaſing muſt be added. 5 . 

Example 1. April the 19th 1724, being at Sea, the difference of Longi- 
made from the Meridian of London, being 90 degrees Weſterly, 1 _ me 
| ecli- 


32 
2 8 


Y | | Ll 
Che Ble uf the Table of Variation. 575 

Declination in the Kalendar to be 14 deg. 55 min. North; and the 2oth 
Day. the Declination is 15 deg. 14 min. therefore ſubtracting the leſſer 
Declination from the greater, the Remainder is 1 9 min, which is the daily 
increaſe. Then in the Table under 90 deg. and over-againſt 19 ſtands 5 
min. which (becauſe the Difference of Longitude is Weſterly, and the 
Declination increaſing) muſt be added to 14 deg. 55 min. before found, 
which makes the true Declination 15 deg. vo min. North, 

If the Difference of Longitude in this Caſe had been Eafterly, the; 

min, found in the Table muſt have been ſubtracted. 

It is eaſily diſcerned whether the Declination increaſe or decreaſe, by 
obſerving whether the Declination for the Day following be greater or 
leſſer; for if it be greater, then it increaſes ; hut it leſs then it decreaſes, 

Example 2. January the roth 1721, being at Sea, the Difference of Lon- 

itude from London being 120 deg. Weſterly, I find the Declination in the 
Kalender to be 19 deg. 51 min. South, and the 11 Day it is 19 deg. 36 
min. therefore ſubtracting the leſſer trom the greater, the Difference is 1 5 
min · which is the daily decreaſe ; Then in this Table under 120 deg, and 
againſt 15 ſtands 5 min, which (becauſe the Difference of Longitude is We- 
ſterly, and the Declination decreafing) muſt be ſubtracted, which makes 
the true Declination 19 deg. 46 min. South. If the Difference of Longi- 
tude had been Eaſterly, the 5 min. muſt have been added. 

The Uſe of the Sun's Declmation to find the Latitude. 

The Declination of the Sun is moſtly uſed at Sea, with the Complement 
of the Sun's Meridian Altitude (commonly called the Zenith Diſtance) ta- 
ken by the Quadrant or Croſs-{taff, to gad the Latitude of the Place 3 
For which take the following Directions. 

I, If the Sun come to the Meridian in the South, and the Declination be 
North, then the Declination added to the Complement of the Altitude is 
the Latitude Northerly, | 

Examb. Suppoſe being at Sca, the roth of April 1721, the Declination is 
found by the Table 11 deg. 57 min. North, the Sun comes to the Meridi- 
an in the South; the Complement of the Altitude got by Obſervation is 
23 deg. 10 min. What is the Latitude? 3 

Complement of the Altitude is—— — 23 10 
Declination North added —(ꝛꝛñ M—— i 57 
| The Latitude North — 35 07 

2. If the Sn comes to the Meridian in the North, and hath North De- 
clination, then ſubtract the Complement of the Altitude from the Decli- 
nation, the Remainder is the Latitude North. But if the Complement of 
the Altitude exceed the Declination, ſubtract the Declination therefrom, 
and the Remainder is the Latitude Southerly, ” 

Example 1. Suppoſe being at Sea May toth, 121, the Declination being 
20 dep. 15 min. North, the Sun comes to the Meridian in the North, the 
Complement of the Altitude by Obſervation is 1) deg, 23 min. What is 
the Latitude ? 6 | Declina- 


ws The viſe of the Tide Table. 
| | Declination North is 2 15“ 
Compliment Altitude ſubtracted 


17 23 
| The Latitude — —— 02 52 


Example 2. Suppoſe being at Sea, June roth 1721, the Declination by 
the Table is 23 deg. 29min. North, the Complement of the Altitude, by 


Obſervation is 33 deg. ro min the Sun comes to the Meridian in the 
North: What is the Latitude? * 


Complement Altitude is. 33 10 
Declination North ſubtracted 23 39 
Latitude is ———— —— 09 41 South. 


3. It the Sun comes to the Meridian in the North, and have South De- 
«clination, the Declination added to the Complement ot the Altitude, is the 
Latitude South. _ | 
Example. Suppoſe being at Sea, January the 10th 1924 : the un comes 
to the Meridian in the North, the Complement of the Altitude is 22 deg. 

10 min. the Declination 20 deg. orm. South: What is the Latitude? 
| Complement of the Altitude is 22 10 
Declination South added —— 29 o1 
| The Latitude iL 42 11 South. 
4. If the Sun comes to the Meridian in the South, and have South Decli- 
nation, ſubtract the Complement of the Altitude, from the Declination, 
the Remainder is the Latitude South. But if the Complement of the 
Altitude exceed the Declination, ſubtra& the Declination therefrom, the 
Remainder is the Latitude North. = 
Exam. 1. Suppoſe being at Sea, January Iſt, 1724, the Sun coming to 
the Meridian in the Huth. The Complement of the Altitude is 10 2 
36 min. the Declination 21 deg, 44m. South: What is the Latitude? 


Declination South —ů—ů— — 4 
Complement Altitude ſubtracted 10 326 
Latitude South | . <o | 


£ Example 2. Suppoſe being at Sea, Februarythe Ioth, 1723, the dun coming 
to the Meridian in the South, the Complement of the Altitude is 25 deg. 
20 min. the Declination 10 deg. 37 min. South: What is the Latitude? 

| 9 7 


Complement Altitude i 


ah 25 20 
Declination South ſubtracted — 10 37 
Latitude North —— 14 43 


5. If the Sun be in the Zenith, (that is right over head) if it have either 
North or South Declination, the Declination is the Latitude Northerly, 
or Southerly. _ > 08 | 

6. If the Sun have no Declination, the Complement of the Altitude is 
the Latitude, which is Northerly or Southerly, according as the Sun is 
to the Northward or Southward of the Equinoctial. 
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"4 Table of the Sun's Right Aſcenſion. 57 


| Jan. | Feb. | March. April. | May. | June. 
Y Ripht| © Right| © Right. Right | © Kight| © Right 

2 Aſcen. Aſcen. Aſcen. Aſcen. Aſcen. Aſcen. 
1119 3621 43 23 29% 2203 15% 20 

219 40/21 4723 33% 1 2603 190 24 
3% 4% $2123 37 f 30% 23% 28 
4% 49% 35/23 40,01 34103 2705 32 

| 5189 $3]21_ 59123 4401 37/03 31jo5 37 
619 57]322 0323 47,91 4103 3505 41 
7120 1022 723 5101 45/03 39105 45 
820 5/2 11/23 541 45/03 43% 40 
920 0922 15 23 58 Oo $2103 4705 53 
en. 
> 


1x]20 18]22 22 00 06% 59|03 55,06 011 
1220 23/22 26 o %% 03103 59 06 o 
1320 2722 30 00 1302 07 | 04 03,06 o 9 
1420 3122 34,00 16102 11 04 67,06 13 
1520 3522 7,9. 2002 14104 11/06 18 


16 20 39|22 41 $199 18] 04 15/06 22] 
[17 20 43122 45 05 2712 22 04 19,06 27 1 
18 20 4722 49, 00 3102 26104 2306 30 

19,20 5122 33100 51 2 3004 2706 34 


20, 20 $5122 $0100 3. os. 33124 3106 39 
21 20 59[23 000 42 O 37/04 35 06 43 
22 21 „ eee 04 39 06 47 | 
2321 08023 07 % 49 02 4504 43/06 51 
24 = 12123 11|00 53 02 49| 94 47 06 355 
25 1623 14 56 2 3204 5: 21 
26 21 2023 1801 co o 2 5604 55 07 ogj | 
2721 24023 2201 04 03 00 | 04 59 07 o7| 
ties 2823 2601 07 03 04 o 03 o 11 | 
29 21 32 ot 11 03 08 05 07 o 1 

39121 36 ..jOL. 15 0 3 1105 12 07 zo 
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I Table of the Sun, Right Aſcenſion. 


. July. 
© Right 
Aſcen. 
H. M. 
07 24 
07 28 
O7 32 
07 36 
o7 40 
07 44 
07 48 
07 52 
07 56 
[5 09 
o8 04 
08 08 
08 12 
08 16 
08 20 


{10 


Auguſt. | Septem. October. 
© Right | © Right| © Right 
_ Aſcen.. Aſcen. | Aſcen. 
H. M. H. M. H. M. 
o9 26111 20 13 09 
ran V3. 
09 3411 27 13 16 
09 38011 3113 20 
09 41 11 3413 23 
09 4511 3713 27 
99 4911 4213 31 
ait 4713 3 
09 56:11 4%3 39 
9.9 11 3.45 
10 0311 56113 46 
10 0712 013 50 
10 11012 03013 54 
10 15/12 07 13 38 
10 18 12 10 14 di 


10 
10 


10 7 
10 


Novem. 
© Kight 
| Aſcen. 
H. M. 
55 

15 

15 

15 

. 
WP 
„ 
3 3 
IS 41 
15 46 
15 

15 

15 

16 03 
16 08 
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A Table 3 the Right Aſcen "mY Declination and 
- Magnitude of the Principal Fixed Stats. 


225 5 =| Right | Decli- 
Names of the Stars. oa [Aſcenſ.| nation. 
- ; 2. H. MD? M. 
Dole Star 3 N 
Girdle of Andromeda — 200 50 33 50 N 
Acarner, or laſt in Eridanu Ex — [ jor 2 ec 1 
Bright Stur of Aries —ů 2001 5iſlzz2 o4 N 
Maduſa Head — — S zz 4 4 N 
Bright fide of Perſeus — — 2 03 O04 04 48 N 
Brighteſt 9 the Seven — 0 —k¼8 — — mmm „E N 
Aldebaran or Bull's. Eye FFF 18 1 N 
Capella, or tha Goat — — — 180 5545 38 N 
Bright Foot of Orion — GC i ot. 37 8 
Middle Star in Orion's Belt — — — 305 20 rt 26 8 
Orion s Right KY off; EE — 105 3 907 18 N 
Auriza's Right Shoulder — — 20 44044 56 N 
Bright Foot of Gemini. 2006 796 38 N 
Srius, or the Great Dog f. 6 a6 0-8 
Caſtor, or Apollo — . ——ä— 2 07 16032 29 N 
Procyon the Little Dog — — 0 405 57 N 
Pollux, or Hercule. — — 200 2528 46 N 
South Arm of the Crab — —— 303 40ʃ(f3 48 N 
Hydra's Hear. ꝛym ĩ . —.— 09 12/07 10 8 
Lyon's Heart, or Bali! —  —} - - 4 iz 36 N 
7 2110 410/58 08 N 
The Upper of the Pointer(' ——— | 210 43153 32 N 
LYONS T4. —— —  ;; 3116 12 N 
Upper of 2 laſt in I] of Great Bear —_—_— I. . oo iN 
— but 2 in the Great Bear's Tail —} Ir 4057 47 N 
Virgins Spike —— 113 10009 31 8 
Laſt but one in the Great Bear's Tail —— ———| 2013 10 56 41 N 
Laſt in the Great Bear's Tail — — Ar; 34% oo N 
Dragon's Tail. = — — 24753 $965 16 W- 
Ardturus _ — = i. oo: 54 N 
South Ballance —— — cw. 32% 33 
Foremoſt Guard — — — ——w—_—4 75 6-M 
Brighteſt of the Croun mmm penn nm 217 5 2127 43 1 


Brighteſt ef the Serpent” 8 — . — — ͤ ——— 21 5-43 07 30 
| 2 Antares, 


A Cable of the Fired Stars. | 


Antares, the Scorpions Heart 


99 F 7 2 * 


60 


3 V * 4 FF 
„ 


[116 12125 46 8 
Head of Hercules — — — —13 17 oaſ 14 45 N 
Opbincus, or Serpent's Head 3 17 22 12 48 N 
Lyr@, or the Heart [1 18 2738 33 N 
Swan's Bill — — — 1 17/27 18 N 
Vulture, or Eagles Heart xp ———42 19 34 08 oo N 
Hand of Atonias - — ———| 3; 19 $56} 0: 39 8 
Swan's Tail — — — 2 20 30 0 o N 
Mouth of Pegaſusyſͥꝛ üüy 3 21 27108 19 N 
Fomelbaut —— . i. 4 5: 8 
Marchab, or Pagaſus V ing — — 22: 48013 28 N 
Scheat, or Pegaſus Lg — —— 2 22 50 26 50 N 
Cephus's Knee — — 2 2036 05 N 
Andromada's Head 1223 533 27 28 N 
End of Pagaſus M ing. — | 2 23 $74 13 [2309 N 
The Exflanat:on and Uſe of the TABLE of the Sun's Right Aſcenſion and 


of the Table of the Star's Right Aſcenſion and Declination. 
IN the Table of the Suns Right Aſcenſion, the firſt Page contains the firſt 
fix Months of the Lear; the next Page the other fix Months. At the 
Head of the Table are the Months; in the firſt Column towards the Left 
Hand are the Days of the Month, and in the oppoſite Column is the 
Right Aſcenſion in Hours and Minutes, | 
In the Table of the Fx d- Stars, there are four Columns; in the firſt to- 
wards the Left Hand, are the Names of the Stars; in the ſecond, the 
Star's Maguitude z in the third, the Right Aſcenfion in Hours and Mi- 
nutes in the 4th, their Declination in degrees and Minutes; N. or 8. 

Firſt, to find the Time of the Star's coming upon the Meridian. 

The Rule, Look the Right Aſcenſion of the Sun and Star, and ſubtract the 
Right Aſcenſion ot the Su» from the Right Aſcenſion of the Kar, but if the 
Star's Right Aſcenſion be leſs than the Suns, add thereto 24 hours, and then 
ſubttact; the Remainder after ſubtraction, is the time of the Star's coming 


upon the Meridian from Noon: But if the Remainder exceed 12 Hours 
ſubtra& 12 Hours therefrom, and then the Remai 


nder is the time from 
Midnight. RES 
Example 1. Suppoſe the time that Fomelhaut comes upon the Meridian on 
the Toth of OFober required. | 


I find in the Table of the Star's Right Aſcenſion to be 22 hours 41 min. 
and the Sun's to be 13 hours 42 min. which ſubtracted from the Sar's 


Right Aſcenſion, leaves 8 hours 59 min. the time of the Star's coming 
upon the Meridian, Afternoon. | 


Example 2. Suppoſe the time that the Bull's Eye comes upon the Meri- 
dian on the 15th of Offober were required. 


I I find the Star's Right Aſcenſion to be 4 hours 18 M. the Sun's 14 hours 
x min. Now becauſe the S's Right Aſcenſion is more than the &ar's, add 


to 


rr 


Q ot (3 on 


| ſervation is 63 Degrees, whic 


| | * 

The uſe of the Tables. Fr 
to the Stars Right Aſcenſion 24 hours, which makes 28 hours 18 min 
from which ſubtracting the Sun's Right Aſcenſion 14 hours 1 min there 
remains 14 hours 17 min. trom which ſubtracting 12 hours, there remains 
2 hours 17 min which 1s the Time of this Star's Southing after Midnight, 
which was required, : 

Secondly. The Time being given, to find what Star will come to the Me- 
ridian about the ſame time. 

The Rule. To the Sun's Right Aſcenſion add the time from Noon, at 
which the Star's coming to the Meridian is defired; the Sum is the Right 


Aſcenſion of the Star that will come to the Meridian at that time; with 
which enter the Table of the Stars Right Aſcenſion and Declination, where 


look what Star's Right Aſcenſion agrees with the Right Aſcenſion before 
found, or neareſt thereto, and that is the Star ſought for. 
Examp. Suppoſe March 27th, J defire to know what Star will come 


| upon the Meridian about 8 at Night. 


The Sun's Right Aſcenſion is 1 hour 4 minutes: the time from Noon 
is 8 hours, which added to the Sun's Right Aſcenſion, makes 9 hours 4 
minutes: the neareſt is the Table in Hydra's Heart, whoſe Right Aſcenſion: 
is 9 hours 12 minutes, and therefore South at 8 hours 8 minutes, and ſo. 
in others. 

Direction, for Obſervations of the Stars, to find the Latit. of the Place. 

Having before ſhewn how to find the Time of a Star's coming to the Me- 
ridian, I ſhall now ſhew how by the Star's Altitude to find the Latitude. 

Note, In North Latitude, thoſe Stars whoſe North Declination exceeds 
the Complement of the Latitude, may be obſerved under the Pole. And 
the ſame may be performed by the Southern Stars in South Latitude. 
Directions for finding the Latitude, by the Meridional Altitude of the 

| Fixed Stars. 

Rule 1, If the Star comes to the Meridian in the South, and hath North 

Declination the Complement of the Altitude (got by Obſervation) added 


to the Declination of the Star, found in the Table of the Sar's Right Aſ- 


cention and Declination gives the Latitude North. 

Example. On the roth of January being at Sea, I find by the foregoing 
Directions, that the Lyons Heart comes to the Meridian in the South at 1 
bour 37 minutes after Midnight, the Meridional Altitude thereof by Ob- 

5 ſubtracted from 90 _— there remains 

27 degrees the Complement of the Altitude; to which adding 13 degrees 

36 minutes the Declination of the Star North, gives 40 degrees 36 minutes. 
the Latitude of the Place North, which was required. 

Rule 2. If a Star comes to the Meridian in the South, and have South De- 


elination, ſubtraQ the Declination from the Complement of the Altitude, 


and the Remainder is the Latitude North, But if the Declination exceed 


the 
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R Obſervations by the Stars 
the Complement of the Altitude, ſubtract the Complement of the Alti. 
rude therefrom, and the Remainder is the Latitude South, 
Example 1. Suppoſe on the roth of July, being at Sea, the Star Fomel- 
haut coming to the Meridian in South, at 2 hours 41 min. after Midnight, 
the Merid. Alt. is 35 deg. 50 min. the Compl. whereof is 54 deg. 10 min. 
the Star's Declination is 31 deg. 51 min. South; which ſubtracted from the 

Compl. of Alt. leaves 22 deg. 19 min. which is the Latitude North. 
Example 2. Suppole on the 2oth of June, being at Sea, the Scorpron's 
Heart comes to the Meridian in the South at 9 hours 33 min. at Night, the 
Complement of the Altitude is 5 deg. 27 min. the Declination 2 5 degrees 
46 minutes South; from which ſubtracting the Complement of the Altitude 
there remains 2.0 deg- 19 min. whieh is the Latitude South. 

Rule 3. If a Star comes to the Meridian in the North above the Pole, 
and have North Declinat ion, ſubtract the Declination from the Complement 
ct the Altitude, the Remainder is the Latitude South. But if the Declina- 
tion exceed the Complement of the Altitude, ſubtract rhe Complement of 
the Altitude therefrom, the Remainder is the Latitude North. 

- Example 1. On the rith of June, the brighteſt in the Harp comes to the 
Meridian in the North at 25 minutes after Midnight, the Complement of 
the Altitude is 79 degrees, from which ſubtracting the Declination, which is 
38-deg. 33 min. North, there remains 40 deg. 2 min. which is the Lati- 
rude South. | | | 

Example 2. On the 8th of September, Andromada's-Head comes to the Me- 

ridian in the North at 8 minutes after Midnight; the Complement ot the 
Altitude is ) deg, 10 min. which ſubtracted from the Declmation 27 deg. 
28 min. gives 20 deg. 18. min. which is the Latitude North « 

Rule 4. If a Star comes to the Meridian in tke North. and have South 
Declination, the Complement of the Altitude added to the Declination gives 
the Latitude South, | 

Example. On the 12th of December, Syrius (pr the Great Dog's Mouth) comes 
to the Meridian in the North at 26 minutes after Midnight, the Comple- 
ment of the Altitude is 30 degrees, to which adding 16 deg. 20 min. the 
Declination South, gives 45 deg. 20 min. the Latitude South. | 

Rule 5. If a Star comes to the Meridian under the Pole, then add the 
Complement of the Declination to the Meridian Altitude, aud the Sum is 
the Latitude either North or South, according to the Star's Declination. 

Example. On the toth of March, the Pole Star comes to the Meridian un- 
der the Pole, at 30 min. after Midnight, the Meridian Altitude 44 deg. 
30 min. the Complement of the Declination 2 deg. 27 min. which added 
together gives 46 deg. 57 min. which is the Latitude North. > 

Rule 6. If the Star be in Zenith, the Declination is the Latitude either 

North or South, according to the Declination of the Star. a og 
Rule 5. If theStar have no Declination, the Complement of the Meridian 

Altitude is the Latitude of the Place either North or South, according as 
the Star is either to the Northward or Southward. e 
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The Deſcription and Uſe of the Sea- Quadrant. 
T HIS Inftrument conſiſts of 'Three Vanes and Two Arches, the Horizon 
Vane, which in obſerving, reſpects the Horizon, as at A. The Sha- 
dow-Vane, ſo called becauſe of it's giving the Shadow upon the Horizon 
Vane in time of Obſervation, as at B, Laſtly, the Sight Vane, which in 
time of Obſervation is placed at the Eye, through which the Shadow and. 
Horizon are ſeen, as at C. The lefler of the Arches, marked with de, is 
called the Sixty Arch, becauſe it contains fixty (or more commonly of late 
65)-degrees. In time ef Obſervation, the Shadow Vane is placed upon 
this Arch always to an even degree; it is numbred from the upper end 
at e, and downward to 4. with 5, 10, 15. 20, & The bigger Arch marked 
with g F, is called the Thirty Arch, becauſe it contains 30 (or rather 25) 
degrees, it is divided into degrees and minutes. 


e 

h 2 

4 | Fu F 4 2 : 

8 The Uſe of this Inſtrument is to take the Sun's Meridian Altitude, 

» which is done in the manner following. | 

e Put the Horizon Vane at the End of the Quadrant at A, the ſhadow- 
Vane upon the ſixty (or leſſer Arch) to a Number of degrees leſs than the 

e 4 Complemant of the Altitue by 16 or 20 dey. and the Sight Vane upon 

is the Thirty Arch. 'The Vanes being thus fixed upon the Quadrant, the back. 


being turned towards the dun, and the Sight Vane placed to the Eye, look 

* thro' the {aid Sight Vane, and cauſe the Shadow of the upper edge of the 
* ſhadow Vane to fall upon the upper part of the {lit in the Horizon Vane, 
4 where uſually (for Perſpicuity ſake) there is drawn a black Line; and if at 
| the ſame time the Horizon appear thro' the ſaid lit in the Horizon Vane, 
r that is the Sun's preſent altitude; but if the Sea appears inſtead of the Ho- 
a rizon, then ſlide the Sight Vane lower towards the F; if the Sky appear in- 


1 ſtead of the Horizon, then flide the Sight Vane a little bigher, until tbe 
13 Horizon appear through the Horizon Vane. But to obtain the Meridian 
be | 
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64 The ule ok the Quadrant, Fore-ſtaff and Nocturnal. 
Altitude, which is the greateſt Altitude the Sun will have that Day, and 
is the thing uſed to find the Latitude, continuing obſerving, and as the Sun 
riſes the ea will appear through the Horizon-Vane ; then muſt the Sight 
Vane be removed lower: And thus continue obſerving, as often as may 
be convenient, till the S be at the higheſt, which is the Meridian Alti- 
tude. When the Sun begins to fall, the Sky will appear inſtead of the 
Horizon, and then it's time to give over obſerving for that Day. Having 
- thus done, add the degrees upon the Sixty-Arch to the Degrees and Mi. 
nutes upon the Thirty-Arch, and the.Sum is the Complement of the Me- 
ridian Altitude; the uſe of which for finding the Latitude, is ſufficiently 
ſhewed in the preceeding Rules, | 


The Deſeription and Uſe of the Croſs- ſtaff or Fore-ſtaff. 


THIS Inſtrument conſiſts of a Staff and four Croſſes, the firſt and ſhort- 
6 _ eſt is called the Ten Croſs, and it belongs to that fide of the Staff 
which is numb ed from about 3 degrees to o degrees. Sometimes the 
Thirty Croſs, and the reſt of the Croſſes are ſo made, as that the Breadth 
thereof ſerves inſtead of this Ten Croſs. 
The ſecond Croſs is called the Thirty Croſs, and belongs to that fide 
of the ſtaff which is numbred from about 10 degrees to 30. 
The third Croſs is called the Sixty Croſs, and belongs to that ſide 
of the Staff which is numbred from about 20 to 60 degrees. 
The fourth and laſt Croſs is called the Ninety Croſs, and belongs to 
that ſide of the Staff which is numbred from about zo to go degrees. 
This Staff is likewiſe numbred with the Complement to 90 degrees, 
(viz.) at 10 ſtands 80, at 20 ſtands 30, at 30 ſtands 5o, and ſo the reſt. 
Ihe Uſe of this Inſtrument is to take the Meridian Altitude of the Su 
or Stars, which is done as followeth. Firſt 


degrees and minutes of the Sun's 


The Deſcription of the Nocturnal. 65 
Pirſt, Conſider what the Sun's greateſt Altitude will be that Day, and 
accordingly uſe the Croſs moſt ſuitable, (viz.) If the Meridian Altitude 
be judged to be under ro Degrees, uſe the Ten-Croſs ; it between to and 
30, the Thirty-Croſs ; if between zo and 60, the 60 Groſs ; if between 
60 and 90, the Ninety-Croſs, which is ſeldom uſed. 

Having put on the Croſs, place the flat end of the Staff at A, to the 
out-ſide of the Eye, as near as may be, without hindering the ſight: Thus 
the Face being toward the Sun or Star, hold the Croſs upright; then 
look at the upper end of the Croſs at C for the Sun or Star, and at the 
lower End at B for the Horizon, and if the Sea appear inſtead of the 
Horizon, remove the Croſs a little farther from the =. but if the Sky 
appear inſtead of the Horizon, remove the Croſs a little nearer to the 


Eye, until the Sun or Star appear at the upper End, and the Horizon 


at the lower End; which when they do, then upon the ſide of the Staff 
belonging to the Croſs uſed in Obſeryation will be found the degrees and 
Minutes of the the Altitude of the Sun or Star But the greateſt Altitude 
being that which is required, Obſervation muſt. be continued as fre- 
quently as Judgment ſhall direct, until the Sun or Star be at the higheſt ; 
and as the Sun or Star riſes, the Sky will appear inſtead ot the Horizon 
but when the Sun or Star is paſt the Meridian, and begins to fall, the Sea 
will appear inſtead of the Horizon, and then is the Obſervation finiſhed , 
and upon the fide of the Staff, proper to the Croſs uſed, are found the 

Meridian Altitude, which ſubtracted 
from 90 degrees, gives the Complement of the Altitude; or it may be ta- 
ken off the StafFat once (the Staff being numbred with the Complement 
as is ſhewed before) with which tv proceed in finding the Latitude of the 
Place, obſerye the Rules and Directions aforegoing. ' 


| The Deſcription and Uſe of the Nocturnal. 


[T conſiſts of three Parts. The firſt and unmoveable Part, on which is 


and upon the innermoſt are ſet oft the 24 hours, and upon the Back-fide 
are the 32 Points of the Compaſs. 

There are two ſorts of No#urnals, the one made for the Great Bear, the 
other tor the Little Bear. Thoſe that are made for the Great Bear, have 
February at the Top, but thoſe that are made for the Little Bear, have A. 
pril, but now they, are commonly made for both Bears, having two 
Indexes. be. 5 

The ſecond, or middle Part, contains two Circles, and the aforeſaid In- 


dexes, one marked G, for the Great Bear, and the other marked L, 5 
. — the 


eee 


the Handle, by which to hold it in Time of Obſervation; upon the 
Fore-fide of which, in the outermoſt Circle are the Days of the Month, 
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66 che Deſcription of the Nocturnal. 
the Little Bear. The outermoſt Circle is divided into 29 days and a 


half, being the Moon's Age; the innermoſt into 24 Hours; the Index be- 


longing to the Bear you intend to obſerve by, is to be ſet to the Day ot 
the Month at pleaſure. | | 

The third, and uppermoſt Part, is a long Index; the Edge of which 
(that reſpects the Center) muſt be turned to the Guards, or Pointers in 
time of Obſervation. x | 


To find the Hour ot the N 


ight, and upon what Point of the Compaſs 
the Guards are. | | 


T he Figure of the Nocturnal 


© _ ©The-uſle of the Nocturnal. n 

To do this, Firſt, ſet the Index of the middle Part to the Day of the 
Month; thea hold the [Inſtrument upright, which may be diſcerned by the 
Tip of fhe Top of the Nocturnal, then look through the Hole in the mid- 
dle of the Nocturnal for the North Star; which having found, turn the Edge 
ot the long Index to the Guards or Pointers, according as you obſerve by 
the Little or Great Bear, then ſhall the edge of the Index (upon the in- 
nermoſt Circle of the middle Part) give the Hour of the Night. 

Alſo in Noflurnali, made for both Bears, you have on the Backfide two 
Circles, marked at the Bottom, the outermoſt with L, and the innermoſt 
with G ; and numbred round with Degrees and Minutes, for finding how 
much the Pole Star 18 above or below the true Pole; to find which, ha- 
ving fitted the Nocturnal, as before directed, obſerve what Figures on the 
Back-fide fall under the Edge of the long Index, in the Circle belonging 
to the Bear, by which you obſerve, and that is the Deg, and Min. that the 
Star is above or under the Pole, as is diſtinguiſhed by the Words Abo. & Und. 

Example. 1 obſerve by the Great Bear, Sept. 6, I ſet the Index marked 
G, to Sept. 6, and 1 the Hole to the Pole, I turn the long Index 
till it lie juſt over the 2 Pointers, as you ſee in the Figure of the No#urnal, 
and find on the innermoſt Circle of the middle part of the No#urnal, that 
it is 2 a Clock in the Morning; and on the Back- ſide in the Circle mark- 
ed G, I find the Pole Star is 2 deg. 26 min. above the Pole, Sc. Tis 
found alfo by the following Table. | 

To find the Moon's Soutbing, and Time of Full- Sea by the Nocturnal. 


| 10 do this, it is but looking upon the middle Piece of the Nocturnal, 


and in the outermoſt Circle find the Moon's Age; and oppoſite to 
it in the innermoſt Circle of the ſame Piece ſtands the Southing. 
Ex, Suppoſe the Moon 25 days old, and the time of her Southing requir'd 
Look for 25, the Moon's Age in the outermoſt Circle, oppoſite to which 
in the innermoſt Circle ſtands 8, which is the Moon's Southing at 25 days 
old required. . 
Note, That always between the Change and the Full, the Moon comes 


to South in the Evening, but aſter the Full in the Morning, 


Thus having found the Moons Southing, add thereto the Time of Flow- 
ing upon the Full and Change-days at any Place, and that gives the time 
of Full-Sea when required. But this hath been ſufficiently ſhewed in a- 
nother Place, therefore needs no Example. 

The Uſe 7 the following Table of the Declination of the North- Star. 
TRE Uſe of the Table is this; Having taken the Alt. of the Pole Star, 

then obſerve with the Nocturnal upon what Point of the Compaſs the 
Guards are; oppoſite to which in this Table ſtands the Declination (ſo 
called ;) which if the Star be below the Pole, is to be added to the Alt, 
but if the Star be above the Pole, to be ſubtracted therefrum to find the 
Latitude of the Place. 


But the more exact way to find the Latitude, is by thoſe other Direc- 


tons for the Stars before given. I 2 Here 
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expreſſed. 


A Table of 4 N _ Longitude of the Princi 
\ Headlands, and Iſlands in the World: Corrected by the lateſt 

and beſt Obſervations : Accountin e 
ridian of LONDON. 
Note, when the Latitude and Longitude 
the middle of the Iſland is meant, 


g the Longitude from the Me- 


of an Wand is given, the 
except fome particular Part of it be 
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. o Blanco 23 41 - c. For to S anct — 432 17 M117 22 | 
= — — O 
— '5 25 — 7 g. Fortaven 27 56 8 15 30 8 
1 $ * Q. 0 
£2.42 Lancerota 2 = 54913 248 
— 32 112. 54 


— 


\ 


Fd 


"07 y . 
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Places Names. 


Cape de verd 
| . | 


Brava — 
* [Fuogo —m—mm—_ 
| ava - 


Ille Sal 


St. Antonio 
St. Vincent — 6 55 

St. Lucia K. 6 45 Z 
St. Nicholas ——|16 40 8. 


Ille of May — — 


A Table f Latitude and Longitude. 


Latitude 
N. or S. E. 


D. M. 


17 10 


14 35 
14 42 8 
[5 20 f 
5 16 8. 


116 45 
16 05 


38 


22 
21 


Dew Point — 
Viſegapatam — 
C. Palmires— 
Bengal —- ——— 


C. Negrais — 


© 
09.5 Malacca | 
= Siam Entrance — 
ambodia Entrance 


* ICochin 


Cantam 


Southern Iſlands. 


Annabona 


St. Matthews 
Aſcenſion x- 
St Helena — — 
Farnandepo —— 
Princeps — 
It. Thomas —— 


or 499 
8.108 
16 068 
52 35N 
91 25N 
0 QO--- 
51 228 


12 35 


85 40 
11 55E 
II ooE 
o9 58E 
59 28E 


Lampo— 


Places Names. 


SRP JAmoy or Quemoy| 
03 55W OE 
WNanquim =— 


N. or 8. 


Latitude Longit. 


10Th ol orE 
30 21105 20E 
18 25 803 58E 


Itlands in the Eaſt Indies. 


St. Laur. 
Mayetta 
Mohilla 


Nend 


Madagaſor Ned] 06 46 


The Coat of th 
| in the Eaft Indies. 


e Main Continent 


{Cape Corientes 


Buffſera 


OA — ————__ 


Calecute 


Cochin ——— 
Cape Comarine - o 50 
ort St. George 


FR 


C.BonaEiperance 34 25S 17 25 
ape Lagulles— 35 358 


18 40 


| 35 35 


23 529. 


Moſambique —'15 058 40 30 
River de Fugos--- 00 00— 
ape Baſſos — 04 oO 

ape Guardafoy-11 50 

ape Roſulgat ---22 2) Z 60 45 5 
Cape Muca —— 26 56% 57 10g 
30 007 49 052 
73 258 


41 15 
49 50 


21 08% 
15 22 8.74 37 
17 17 8475 54 
09 58+ [76-45 
78 25 
1308 81 42 


O 


52 30 Digo Gratioſa 


Comero 


St. Juan de Nova 
Mauritias —— 
Digo Royes 
Romiras de Caſte 
Lamos 5 
Amſterdam — 
St. Brandon 


uabe lla 


1210 50 
13 10 45 
12 15 43 
11 50543 
17 304 42 
20 05 2 55 
19 45% 61 
29 05 f 65 
39 50” 74 
16 38 64 
9 


TAbdeleur 


Malique 


Saccatra ——— 


C. Gallo inZeloan 


09 


52 


12 
12 
O6 


20 
10 
45 
41 
44 
35 
05 
35 

68 
24 © 
302 
05 Ih 
39 F 
25 
05 
05 


„ 


- 


£ Fall $nlfr + 7 Ip 


> 


— 


42>; ® "2 WES ; 
A Table of Latitude and Lo 


mgitade. wo 
D 2 Lonoie. Latitude jLengit. | 
Places Names. = Song "I 1 W. P 1 Names. N. or S E. or M. 
we 85 | M. D. 
— —. 3. 2 Bay Bonaventuro --- 7 36: 0 - 0 
JV as de Amber — % o 21552 3 lands of Gallopaga o © % 10 
z „PI 25 Cape del Ajugo J 16 38 268 50 2 
Nicobor e 55 [ini omaha 20812-- 08 
rn eee n 
Verkins Iſland—] 2 228594 7 La Serena —.—. 24 40 Ph 328 
Nauſſau Ifland —| 2 44 68 32 iſlandJuanFernando 33 202136 48% 
JBencola 3 70 101.55 aden 39 35 881 - 208 
Sumatra S. E. end 5 42 fo 4 f port Steven 45 50 582 36 F 
Engano 5 7 %% 53 [Cape Victory — 562 15 62 20 
Selam | $ 209110213 Cape Horn ———[57 58 [79 55 
Princes Ifland —| 6 30 Slog 2 1 he Coalt ot Brazile in South Americ: 
[Bantam on java — 5 47 _ 23 from Cape Horn to Cape Roque. 
* 2 D 
1 d 5 27 2 . 7 r Magellen E. entrance 58 75 30 
2 | 3 8 8 River ſulian —— 48 40 74 32 
Straits of Sundy ---| 5 52 24104 18 5 ei | 
Banca S. end 3 * Jes * 8 e ad ; 
| 2 — 375 Buenas Aries R. Plataſ36 10 7 20 
e er River Grand 31 558651 40 f 
South end] 6 o 117 27 KA 86 Eo 
Celebes — | St. Katherines — 28 05/447 50= 
Northend| i 40 l121 30 Cape Frio 23 10 42 56 N 
Mindano W. point| 6 30 1118 35 Spirito Santo 19 58 842 oS 
Borneo N. point — 7 10 11245 P. Segura 16 22 8 40 5808. 
Luconio S. point 18 30 2 e Bay Todus Sanctusſr3 0 40 35 8 
. B. 24 35 — oy z R. St. Franciſco --..[1o 55 [37 465 
Amin S Point [19 30 1% Cape St. Auguſline| 8 5 [25 38 | 
TE. point 19 55 Þ 11116 Cape Roque s o 36 $2; 
For S. point 32” 00 F 92 Triſtan de Cunha 37 5 85 33 
| WW N. point|ſ25 32 812025 Trinidada = [ o 30 30 o© 
tand Chan 38 [125 3 | "The C of the Nain Continene 
—— wc in the Weſt Indies. 
. 1 | 
Japan $ = a 4 ou 2 55 [R. Amazones Entr. o 0 1 
The Coaſt of America in the South — : 4 = 
from Callifornia to Cape Horn. ronoque 8 : 
Cape St. rv —IA 40 112955 C. Coquibaca wy 40 © 
Cape St. Luca—|23 25 211156 5 Catagene 0 „ 5008. 
ape Corientes —19 40 80110 30 Scots Settlement .--4 8 45 4 
Aquapulco ———17 00 5106 28 Q Nicaraque Entrance 1 5 5 
uatimala 14 25 7 96 O 


—— 


4 Table of Latitude and Longitude. 


— 


—— 


Dlaces Names. 


D. M. 


19 20N y; S5 
19 15N[10o25W 
18 20 Ni voW 


Latitude Longit. 
N. or S. E. or W. 


D. M. 


Cape Florida 24 48 NI8 1 55 


Places Name. 


— 


Bahama Iſland — 
Abacco 8. Point-- 
Harbour Iſland - 
Androſs N. Point 


The Caribbe Iſlands. 


n — 
Guar alupa —- 


St. Chriſtophers-- 


Barbuda 


ay Honda —— 
St. Antonia — 


21 50 


| 60 5 
159 20 


50 30 
58 O3 
5922 
917 
58 25 
58 27 
58 20 

93 


59 35 
59 21 © 


60 18 = 


I 


60 35 


59258 


160 455 
5160 49 


— 
A 


60 55 
62 22 
= $9 + 
5315 
64 20 
68 50 
3 
74 05 
83 30 
84 40 
86 32 


[Watling Ifland -- 


Providence —— 
IIlathera S. Point 
Cat Iſlanld 


Rum Key — 
Exuma 
Crooked Iſle N. 
Point. 

Atkins Key — 
Meraper vou 


French Keys 
Mayaguana 
Hogſtyes ä 
Hy neago — 
Cancos bank N: 
Point —— 
Turks Iſland —— 
Abrolho N. Point 


Plate wrack tl 


Atwoods Keys 


Latitude Longit. 
N. or S. E. or W. 


21 
21 
20 


03 


The Coaſt ot Carolina, 


| 


Mary-Land, Penſilvania, New-Eng- 


land, and New- found- land. 


Charles Town 8 
upoenAſhlyRiv. 
Cape Hateras 
Cape Henry — 
Cape Charles 
Ca 


Bahama 


Hlands, 


pe Hinloper 
Long Ifand. 8 


hama Bank N. 


Point 


$ 


rmudusͤ« | 
2 


2 3o0N|6sr 3oW 
8 22N 78 15 


W 


| 


New 10ork 


— 


32 402,75 30 W 


74 25 
74 300 
74 15W 
73 25W 
70 40 


35 10 f. 
37 00 — 
37 14% 
39 048 
40 50 f. 


41 oo 


72 O 


# 
. 
* 


| 


* 
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A Table 


itude 


25 


. 
3 
laces Names. Laticude[Langi 
> | Or 8. E. Or W. Places N L y | 
1 fe ames. as Lengit. 
ou en D. M. ID. M Ine Coalf of or S. E. rd 
8 © 10-16 va Zembl r I 
Ca 7 4 — and „Greenland, N 
pe Sable 42 35 (68 ) fm | and the North 82 
ee o ns 7 thern Illes. 
Ca al 1 45 63 25. 8 und Royal % Ms: 1 
Queh Britain IPs IS. Wile _ OI — 
1B (of eck 3 20 58 1 hales Back t 66 30 4 15 
Bel of Breſt . 47 15 58 — Merch. For CITES 27 14 
* LIſland— 52 10855 2 — 3 a 5 
8 5 54 0 555 Foreland 64 30 TE 5 
D cf annn lf 1 1 Web Iſland 2 1 3 * 
2 2.52 mania 1 51 
n 2 - 272152 8 — 5 55 19 45 J 
1 —— 8 8 338.52 58 cerenberg, or 6: 33 16 
e * 
855. _— - 40 51 6 c Look — 45 4 30 
Place t. Mary — 1 urn- ſound 76 40 16 | 
ntia n Fair F 7 25 
Cape Ro 147 53 20 [Hacl *oreland 77 23 14 20 
| Th - 48 A. + Wha Helies itsHeadland 79 18 fro 30 
e Coaſt of 2 N le Rn 45 35 his 
n 8 e HY ** 
Buttons _ ay and erat deal * 78 ＋ 23 4 5 
Cane Chartes . 5 166 50 Hope Iſland — | 18721 30 
Man * 63 ” 75 20 Neg. ff If 74 ba = 8 08 
e — ö 77 ret | and — 1 = 
_ Jones 4 98 20 80 = mags | 4 5 2.59 50 4 
Nu River —- _ 3 79 15 Corfoo ndenoſe(69 55* [62 59 
—_—_ a0 Be > ons; wg Sick Py 
LY Slog _ 322 84 78 Croſs-I el-bar -..|55 43 35 14 
Po enriettaMaria 12 82 0 Sweetſn * — 56 5 35 30 
ode na = 5 £494 28 — 32 06-35 | 
0 n 5 5 476 [North C LEST or: 9 154. 45 
uthamp On- 0 9 5 + [OUrro ape — 71 32 139 15 
ark Point 1 57 *. 78 — 25 
ottingh 4 2 BY. 30 romſound 2 N 
1 am Iſle- z | 8 83 20 LoefortS. W — 0 18 18 40 
801 s Foreland(s3 38 % 43 Denton pointſoy 4 16 0 
Sten -e 2 [3.9 PStandland— ae 
pe Farewell „3 9 [5 50 ——_— 10 45 
| 5910 5 bergen 210 
| 45 35 Naze of N — 460 16 + 38 
. 5 40 
57 50 


: 
e n 


* 


* 76 : A 777 of Latitude 2 Longitude 


Places Names. 


\ |. Sea-Coaſtin th 
| SoundandBaltick 
Sea. | 


Mordou 
ILarwick —__ 
Chriſtiana —— — 
Maeſterland — -- 

ottenberg —— 
Ellinor —— 

openhagen —— 


Latitude Longit. Latitude Longit. 
2 1 . or W. Plates Names. N. or 5. E. "Wi 

D. M. D. M. D. M. D. M. 

1 Revel 59 00 [24 47 


3 09 20 Riga — — 656 50 [24 50 
59 10 [09 45 [Derwinda ——- 157 20 [22 oo 
57 58 U 45 Z|Connin sberg — 55 00 'Zj20 20 f 
157 33 8 12 25 W Dantzick — 694 228119 00 > 
56 O0 F{[l2 32 Wisbuyin Gotland? 37 518 0 


alſteborn —— 


almer— 56 498116 40 f [Lubeck 


3tockholm 


Petersberg — |59 25 129 59 [Scaw | 57 
2 (as 14 2 


3 (Narve = 


55 44 tz 358 [Bornholm - — 5653 27 O\t4 532 
55 202.112 55%.|Straelfound — 54 45 2.13 20%, 


59 207118 253 [Anout — 66 42 710 585 


Problem of Plain "I wrought by the Logarithms 


FT 


and by Gunter's Scale. 
PRO BLEM I. 


H E Cour cl Diſtance being given ; to find the Difterence of Lati- 
tude and Departure. 


Example. Suppoſe a Ship ſail South-weſt by South, 382 Minutes, and it 


de required to find the Difference of Latitude and Departure. 


In the Triangle ABC. r 


AC repreſents the Diſtance ſailed. 
AB the 1 of Latitude. 
BC the De 
BAC (or . at A) the Angle of the Courſe, 
ACB (or the Angle at C) the Complement of the 


to 90" | 
Charac- 


Plain Sailing. 77 
Characters uſed in Navigation and Aſtronomy. 


8. ſtands for Sine, 
T. for Tangent. 


Sc. Sine Complement. Tc. Tangen Complement. 
The given Sides and Angles of a Triangle are marked with a Daſh thus (.) 


The required Sides and Angles with Pricks thus .... ) 
; The Operation by the Dogarithms, For the Differince of Latitude, 

As Radius — wr AMES 

To the Diſtance ſailed 382 —— — _ 

So is Sc. of the Courle 33? 45” 5 3 anos 


= 


To the Difference of Latitude 317 required - — 12.501909 
For the Departure. : 

As Radius —— —— —— — = — 10.000000 

To the Diſtance failed 382 

So is the S. of the Courles 33? 475 —— — — 9744739 


To the Departure which is 212 — — -y.;.60. 
The Operation by Gunter's Scale. 
| For the Difference of Latitude. | 
One Foot of the Compaſſes being in the Radius (or Sine of 90 Deg.) 
extend the other to the Sine 56˙ 15” the Complement of the Courle, 
and the ſame Extent ſhall reach the ſame way (vix · decreaſing) from the 
Diſtance 382, to the Difference of Latitude 317. 


23 — ms... 2.582063 


| | For the Departure, 

The Extent ot the Compaſſes from the Radius (or Sine of 90 deg) to 
the Sine of the Courſe 33? 45”, the ſame Extent ſhall reach the ſame way 
from the diſtance 382, to the departure 212. 

PRO B. II. The Courſe and difference of Latitude given, to find 
the Diſtance and Departure. 

Suppoſe a Ship fail W. 8 W. A. 
until the Difference of Latitude 
be 219, and. the Diſtance and 
Departure required. 


C — ts 
The Operation by the Logarithms. For the Diſtance 
As Se. of the Courſe 6) [008 — +". cond RO 
To the Difference of the Latitude 2 19 —— — 2.340444 


80 19 Radius bh Inno — — — — 10.000000 


. a or 


9 | Plain Sailing. 
” | For the Departure. 
A. Radius —ꝛ—— | FOR 
To the Diſtance 572 —— — 5A —— — 
So is the Sine of the Courſe 67 30 +1 57396 
eb . EA 7 3 — 9; 
To the Departure, 528 —— 


8 — t1.hͤ· — — 30.1 
By the Gunter. ( 


For the Diſtance. The Compaſſes being extended from the 8 of 220 30 
the W of the Courle to the — the ſame e ee 
the ſame way (viz. increaſing) from the Difference of Latitude 21 9, to 
the Diſtance, which is 572. 
| | | £ For the Departure. 6 
The Extent of the Compaſſes from Radius to the S. of the Courſe 
65? 300 12x reach (the ſame way) from the Diſtance 572, to the Depar- 
ture 528. 12 | 
FRO B. III. The Courſe and Departure given, to find the Di 
and Difference of Latitude. _ K 0 al 


C Suppoſe a Ship fail North-Eaſt by Eaſt, un- 
till the Departure be 220, the Diſtance and 
Difference of Latitude required. 


By the Logarithms. For the Diſtance. 
As S. of the Courſe 56* 15” — — 9.019846 
To the Departure 2 20 — —— 2.342422 
So is Radius 6 — — — — 10000000 
To the Diſtance 2557!) — —— — 12.422576 
| For the Difference of Latitude. | 

As Radius — —ṹöͤ — — I 0.000000 
Jo the Diſtance 265 — — — — 2423246 
So is Sc. of the Courſe 56. 15 —— — — — 9.744739 
To the Difference of Latitude 14) — — 12.167985 

; bY By the Gunter. For the Diſtance. 
The Extent of the Compaſſes from the S of the Courle 56 157, to the 
Radius, ſhall reach (the ſame way) from the Departure 220, to the Di- 


ſtance 265. 5 ft 
1 For the Difference of Latitude. er {6 
he Extent of the Compaſſes from Radius to the 8. of 330 45", the 
Complement of the Courſe ſhall reach from the Diſtance 265, to the Dit- 
ference of Latitude, 147 required. 


'PROB. IV. The Diſtance and Difference of Latitude given, to find 
ehe Courſe and Deporture. | Sup- 


Plain Sailing. 
5 


Suppoſe a Ship fail between the North and the Weit 
206 Miles until the Difference of Latitude be 197, the 
Courſe and Departure required. | 


A 
By the Logatithms, For the Courſe. 


As the Diſtance 206 — — — — —— 2.31 3367 
To the Radius —— — =— 10.000000 
So is the Difference of Latitude, 199 2294466 
Jo the Sc. of the Courle ; which is N. 17% o W.—— — 980599 


Fer tbe Departure. 


— 


To the Diſtance 206 — —_ — — 2.313867 
So is the S. of the Courſe 1)“ oO — 465635 


— ———— 


To the Departure 60 | 
| By the Gunter. 


For the Courſe. The Extent from the Diſtance 206, to the Difference 
of Latitude 199, ſhall reach from Radius, to the S. of 73 deg. vo min 
the Complement of the Courſe, which ſubtracted from 90 deg. is the 
Courſe required. x 

For the Departure, The Extent from Radius or S. 90 deg. to the S. of 
the Courſe 17 deg- oo min, ſhall reach from the Diſtance 206, to the De- 
parture 60 required. 

PRO B. V. The Diſtancc and Departure given, to find the Courſe 
and Difference of Latitude. 


Suppoſe a Ship ſails between the South and the 
W eft 247 Minutes, until the Departure be 197, and 
it be required to find the Courſe and Difference of 
Latitude, 


The Operation by the Logarithms. For the Courſe. 
As the Diſtance 247 —— — _— 6) 


To Radius — — — — —— EY 10.000000 


To the 8. of the Courſe 52 deg. 52 min. — 9.901 wy 
or 


. FY 4 * — „ * > en 
Foy of — = a e «SOFT Ws l * 2 
2 3 IF — 
. 3 * 

* J 7 
* 

8 : 

4 * 
ON - 
5 D 

f 


| 


e 


Plain Sailing. 
8 For the Difference of Latitude. | 

| As Radius — — — 0 000% 
To the Diſtance 247 ——— —ů — — 2.3.97 
So is Sc. of the Courſe 32 deg. 54 min. 9.78046) 
To the Difference of Latitude, 149 ——— —— 12.173164 
EE - By the Gunter. | 
For the Courſe. . The Extent of the Compaſſes for the Diſtance 24), 


to the Departure 157. ſhall reach the ſame way from Radius or S. 90 deg 
to the 8. of the Courſe, 52 deg 54 min. 
For the Difference of Latitude. The Extent from Radius or 8. 90 deg, 
to the 8. 37 deg. 06 min. the Complement of the Courſe, will reach 
from the Diſtance 247, to the Difference of Latitude, 149. ks 
PROB. VI. The Difference of Latitude and Departure given; to 
find the Courſe and Diſtance. . 


Suppoſe a Ship ſail between the South and Weſt 
until her Difference of Latitude be 154, her De- 
parture 200, and it be equired to find the Courſe 


and Diſtance. 


C 2 a 
The Operation by the Logarithms. For the Courſe, 


As the Difference of Latitude x 54 — 
To Radius — | — ﬀ 70000000 


do is the Departure 200— ͥ·ĩͤä.;ͤͤ̃ ͥ .. 2.30100 
o the T. of the Courſe 52 deg, 24 min. required — 10.113505 
a For the Diſtance. 
As the Sc. of the Courſe 52 deg. 24 min. —— 9.785433 
To the Difference of Latitude 154 
So is Radius — 


To the Diſtance 252 


— — — ren - a 1875 21 
— — cw www. 
6 — n——————S 2.402088 
By the Gunter. | 
For thc Courſe-* The Extent of the Compaſſes from the Difference of 
Latitude 154; to the Departure 200, ſhall reach from Radius in the Tan- 
gents (which is the Tangent ot 45 deg.) to the Tangent of the Courſe, 
52 deg. 24 min. % 
yo 12 . Diſtance The Extent from the 8. of 37 deg- 36 min. the Com- 
plement of the Courſe to the Radius, or the S. of 90 deg, will reach from 
the Difference of Latitude 154, to the Diſtance 2 52, OR 


* J 4 * * * 5 * * "I _ . 
- 4. 1 
» "> . 8 yy 
Plain Sailing. 
* 


. 
& *® 


FRO B. VI. 
This Problem ſhews the manner of work - 
ing a Traverſe, and is very uſctul in keep- 
in a Reckoning by Plain Sailing. 


Example. 


Suppole a * bound to a certain Port, 
and ſhe ſails firſt 8. S. W. 40 min. then 
S. W. Co min. then S. by E. 63 min. W. S. 
W. 49. min. then S. E. by S. 56 min. and 
the Difference of Latitude and Departure 
the Ship hath made, with the direct 
Courſe and Diſtance required. 
The Operation, By the Logarithms. 
For the Difference of Latirude of the firſt Courſe, 
As Radius ——— — — — — 00000 


To the Diftance o ſ — — — 1.602060 
So is Sc. of the the Courſe 22 30” — .—— — 9.565615 


To the Difference of Latitude, 36 8 71.567655 
| For the Departure of the firſt Courſe. 

o the Diſtance 0 77 

So is the 8 of the Courſe 22 30” — — nn 


To the Departure 15 required —_—_— 
By the Gunter. 
14 For the Difference of Latitude. 
The Extent of the Compaſſes from Radius or 8. 90? to the 8. of 6) 


30” the Complement of the Courfe, will reach from the Diſtance 40, t 


the Difference of Latitude, 36 required. 
| For the Departure. 
The Extent from Radius or 8. 90 deg. to the 8. of the Courſe-224. 30 


min. ſhall reach from the Diſtance 40, to the Departure 15 required. 
In the ſame manner proceed to find the Difference of Latitude and De- 


| 2 each Courſe and Diſtance; which being found, place in a 


able as follows. 
r he 45 n 


5 n * 
= Ly * [ 4 N 
- * LD. I 
* 

. : * 2 % - - 4 

. o 

= 

— 41 2 
* 4 
N · * 


— 
The Traverſe Table. 


S tay 7 
by A South Eaſt . Weſt. / 
8 * 
. 49, 36 5 
60 42 421 
. by E. 63 ra 
8. W. 49 19 wo? 45 
S. E. by S. 56 47 | 31 | 
— { — 1 —— — 3 ' 
| 1205 43 [102 
MS, 8 
| y 
|. 1] 


I The Explanation of the Table, 

For the placing the Difference of Latitude and Departure in their pro- 

r Columns. obſerve, that if the Courſe be Northerly the Difference of 

atitude is put in the North Column ; if it be South, in the South Co- 
lumn; and if the Courſe be Eaſterly, the Departure is put in the Eaſt 
Column; if Weſterly in the Weſt Column. 4 
Thus having framed the Table, add up the North, South, Eaſt, and 
Weſt Columns ſeverally, whereby the difference of Latitude appears ta 
be 203 Minutes South, becauſe there is nothing in the North Column; 
the Departure 59 Minutes Weſt, becauſe ſo much the Weſt C 


olumn ex- 


ceeds the Eaſt: By which Difference of Latitnde and Departure, find 
the direct Courſe and Diſtance as follows. | 


The Operation for the Logarithms. For the dire Courſe. . 


As the Difference of Latitude, 205 —_ —— 2.311754 
To Radiusʒ Tk 2 —4— . 0. oo0000 
So is the Departure 59 — | — _ 7, 0. 
To the T. of the Courſe 160 37 South Weſterly ) | 9.459098 
becauſe the South and Weſt Columns exceed © 
the North and 41 — 0, | ; 
l | Fer the Diftance. 


As the Sc. of the Courſe 160 3. 


Too the Difference of Latitude 205 „7. 
So ĩs Radius — 00000000 


To the Diſtance required a3 


— 


— — 2.329021 


Oblique Plain Sailing. 35 
By the Gunter. For the diref Courſe. 
The Extent of the Compaſſes from the Difference of Latitude 205 to 
the Departure 59, ſhall reach from Tangent 45% (or Radius) to the Tan- 
gent of 16* 3* the Courle required. | | 


For the Diſtance. | | 

The Extent from S. 73 deg. 57 min. the Complement of the Courſe, 

to 8. of 99 deg. (viz. Radius) ſhall reach from the Difference of Latitude 
205 to the Diſtance 213 required. 1 


Oblique-angled Plain Triangles, applied in PROBLEMS of 
Plain Sailing, and wrought by the Logarithms, and Gunter's 


PROB. TT HE Angles ard one of the Sides given, to find either 
of the other ſides, 


„ 


Example. 


Suppoſe there are two Ports both under one Meridian, 
A Ship fails from the Northermoſt South Eaſt 206 Miles, 
another Ship ſails from the Southermoſt North r 4 by 
North, a certain Number of Miles, and meets with the 
firſt ſhip : The diſtance between theſe two Ports, and 
the diſtance failed by the ſecond Ship is required. 


Is the Triangle ADE, 
A and E repreſents the two Ports, AD the firſt Ship's 
diſtance. ED the ſecond Ship's diſtance, AE the Ii. E 
ſtance between the two Ports. 


The Operation by the Logarithms. For the Diſtance between the two Ports, 
3 | Co- Ar. 
As S. AED 33 45 


nnr — 0.255261 
To AD the firlt Ship's diſtance 206' —— 8 | 
© is 8. ADE 101? 1 5 - — — — . 572 


To AE the diſtance between the two Ports 364 ——— 12 560701 


In all Operations where Radius is not one of the three given Terms, 
to ſave the Labour of ſubtracting the firſt Logarithm from the Sum of 
the ſecond and third, uſe the Complement Arithmetical of the firſt Lo- 

W's... gearithm 


9 1 8 8 - J 
* - 5 2 9 
* 39" $ | * * * 
- 


8 — Oblique Plain Sailing. 
garithm, which is found by ſubtracting each Figure of the Logarithm from 
9, except the firſt towards the Right-hand, which is ſubtracted from 
10, as in the Operation, the Logarith. Sine found in the Table i; 
9.7447 390, wherefore beginning at the Left. hand ſay, 9 from 9, there 
remains o; 7 from 9 remains 2; 4 from 9, there remains 5.3 4 from g, 
remains 5; J from 9 remains 2; 3 from 9 there remains 6; 9 from 
Io, remains 1. So the Complement Arithmetical of the firſt Loga- 
rithm, is 0.255261, which add to the other two Logarithms, and from 
the Sum abate Radius, the Remainder is the Logarithm, Sine or Tan- 
gent require. | > "os 
And Nore, to find the Sine of any degree and minute above 90®, ſub- 
tract the degree and minute from 180%, the Sine of the Remainder is the 
Sine required. | 2 


| For the ſecond Ships Diſtance. Co. Ar. 

As S. AED he 45” a e e Waponmn N 0.255261 

To AD the Firſt Ship's diſtance 206” ———— -— —— 2.31 3865 

So is S. DAE 45? oo' 2 5.8485 

To DE the ſecond Ship's diſtance, 262 required 2.418613 
. By the Gunter, For the Diſtance between the two Ports. 


The Extent of the Compaſſes from S. of 33 45/ to the 8. ADE, | 
780 45” (viz. the Complement of 101 15” to 180®) ſhall reach from 206 
the firſt Ship's diſtance, to 364 the diſtance between the two Ports re- 


uired. 

* 3 For tbe ſecond Ship's Diſtance. 

x The Extent of the Compaſſes from the 8. of 33 45” to the S. of 455 
- oo' ſnalt reach from 206, the firſt Ship's diſtance, to 262 the ſecond 


Sbip's diſtance required. PRO B. 1L 


Two fides and an Angle oppoſite to one 
of them being given, to find the other op- 
poſite Argle and the third fide, 


Example, 


Suppoſe two Ports, whoſe Bearing is 
| North-Eaſt and South-Weſt diſtant 396 
Miles, a Ship at the Northermoſt ſails 
S8. S. E. and another Ship at the South- 
moſt fails thence 518 Miles, and meets with 
be firſt- Ship: The Courſe ſailed by the 
Jecen Ship, and * firlt Ship's diſtance 
are required Is 


Dblique Plain 

bu the Triangle ADE. + | 

A and D repreſent the two Ports. 

AD the diſtance between them. 2 85 
DE the diſtance ſailed by the firſt Ship. 

AE the diſtance failed by the ſecond Ship. 


Sailing. 


| The Operation by the Logarithms. For the ſecond Ships Courſe. Co. Ar. 
As AE the ſecond Ship's diſtance 518 — 59.285671 
To S. ADE 67? 30 — — 9.965615 
So is AD the diſtance between the two Ports 396 2.597695 
To S. AED 44? 56" - — T9. 848981 

The Angle at D 67? 30” and the Angle at E 44 50 being added to- 
gether and Subtracted from 1800 gives 67? 34”, the Angle at A, which 
makes neareſt 6 Points, and 6 Points reckoned from the North Eaſt to 
the Southward gives E. S. E. the ſecond Ship's Courſe required. 


For the Firſt Ship's Diſtance. 


—ů— —— RR ——— 


* 


i 8. ADE 65* 30' yie * 
SI 77 30 — — — — 00. 

To AE the ſecond Ship's diſtance 318. 3 — 
80 is 8. DAE 69 34 ————————— — — 9.965824 
To DE the firſt Ship's diſtance 518 required 72.1453) 


2 By the Gunter. | 
The Extent of the Compaſles from the diſtance 518, to the diſtance 
between the two Ports 396, ſhall reach from $ of 6) 3o' to 8. 44% 567 
which added to the Angle at D, and the ſum ſubtracted from 180?, gives 
76˙ 30' the Angle at A. | | | 


For the ſirſt Ship's Diſtance. The extent from 8. 6) 30“, to S. 65 24* 
ſhall reach from the ſecond Shp's Diſtance 378, to the felt Ship's Lips 
518 required. 


. __S. 
Two fides and the contained Angle given to find A. 
the other Angle. 


Example. | 

N two Ships ſail from one Port; one ſails N. f 

E. 140 Miles, the other South-Eaſt by Eaft 115 Miles, 5 

the bearing and diſtance of theſe two Ships is required. 1 
Let D repreſent the Port, DA the firſt Ship's Diſtance, 

and DE the ſecond. . 


 Dblique Plain Sailing. 
The Operation by the Logarithms. For the Bearing of the two Ships. 
As the Sum of the Sides AD and DE 255 — — Co. Ar 7593459 
To the Differene of the ſaid Sides 25 — 1.397040 
So is the I. of halt the Sum of their oppoſite Angles 503) 1005698 


To the T ot half their difference, which is 60? 4.8” —19.07709) 


The half difference added to the half-ſum, gives ro 25”, the greater 
Angle AED. The half difference ſubtracted from it, gives 43 49% the 
lefter Angle DAE, Wherefore the Bearing of the two Ships is N. E ly 
or Huth. Weſter ly "ty For tbe Diſtance of the tuo Ships, 

As S. AED 57 deg. 25 min. — Co. Ar. o- 074373 
To AD the firſt Ship's diſtance 140 — — — 2.146128 


So is S. ADE 78 d 45 min- — — — 9.99 573 
To AE the diſtance ot the Ships, 163 fer 42. 212074 


By the Gunter. For the Bearing of the Ships. 

The Extent of the Compaſſes from the ſum of the fides 255, to their 
difference 25, ſhall reach from the T. of the half ſum of the required An- 
gles 50d. 35m. to the T. of half the difference of the ſaid Angles 6d, 48m. 

In the toregoing Operation by the Gunter, the Practitioner may be at a 
lols, becauſe in extending the Compaſſes from the T. 50d 37m. decreaſing 
they will fall beyond the T. of 45d. at the end of the Line. To remedy 
this place the extent from 255 to 25, from the T. 45d. and it will reach 
to T. of 5-37 z then letting one Point ſtand at 5.39. extend the other to 
the T. 50.37. this extent place from the T. of 45. ſhall fall on the T. 6. 
48 required, For the Diſtance of the Ships. 

The extent from the 8. of 55d. 25m- to the S. of 78d. q5m- ſhall 
reach from 140 to 163 required. 
| PRO B. IV. Three fides being given to find an — 4 

Example. Suppoſe there are two Ports both in one Latitude, diſtant 
536 Miles, a Ship fails from the Eaſtermoſt 356 Miles between the South 
and the Weſt : Another Ship fails from the Weſtermoſt 290 Miles and 
meets with the firſt Ship. . The Courſe that each Ship ſteer'd is required, 

Let A and E repreſent the two Ports, D the Place where the Shipsmeet. 
| B This Queſtion is reſolved by 
r —— E letting fall a Perpendicular D B; 

| : ſo re. Tir the Oblique Triangle 
ADE, into the Two right angled | 
Triangles ABD and BDE, then 
the Operation is as follows. 


OS 
- Firſt, find the Segment of the Baſe BE, thus. Co. Ar. 


As the Baſe AE 526 | 1270835 
To the Sum ot the ſides AD and ED 596 — 4 
Sos the difference of the ſaid Sides 16 — 1. 204120 


To a Segment of the Baſe which is 1 ͤð21Ä!ÄůñͥäO — 11250207 


— 


* 


r 


— ww 8 *. 


r 


Oblique Plain Sailing. 


The whole Baſe is —» — 
The Segment 1s - — —8 
8m ĩũ·eᷣ. . 55 4 | 

Half ſum —— 27) the greater Segment BE, 


Then fay for the firſt Ship's Courſe, 


As DE the firit Ship's diſtance 306 — — — 2.435721 
To Radius — — — 0.000000 
So is the greater Segment BE 2757 — — 2.442479 
To Sc. BED 25 9 — — — — — 6; 


The Angle at E is the Courſe from the Weſt Southerly ſo the firſt Ship 


ſteers South 64 51 Weſt, or 8 W. by W. three quarters W. fere. 


For tbe ſecond Ship's Courſe Ca An 
As AD the ſecond Ship's diſtance 2 90 = Ss . 
To S. AED 25 deg. 9 min. — — 9.628378 
So is DE the firſt Ship's diſtance 30k - 2485721 
To S. DAE 26 deg. 39 min. e — oo. 


The Angle at A is the Courſe from the Eaſt Southerly, ſo the ſecond 


Ship fteers South 63 deg. 21 min. Eaſt, or 8. E. by E. half E. 
Hy the Gunter. For the Segment of the Baſe. 
The Extent ot the Compaſſes from the Baſe AE 504, to the ſum of the 


fides 596, ſhall reach from the difference of the ſides 16, to the Segment 


of the Baſe 18, with which proceed as before. 
Toer the foft Ship's Courſe. 

The extent from the diftance 306, to the greater Segment 277, ſhalt 
reach from Radius or 8. 90 deg. to S. 64 deg. 51 min. the Compl, of 
BED 25 deg. 9 min required, | | 

| For the ſecond Ship's Courſes | 

The Extent from 290the ſecond Ship's diſtance, to 306 the firſt Ship's 
diſtance, ſhall reach from the 8. 25 deg. ꝙ min. to the 8. 26 deg. 39 min 
the Angle at A required. $3 | 

| PROB. V. 

Two ſides and their contained Angle given, to find the third fide. 


Example. 


Two Ship's ſail from one Port at A; The firſt ſails Eaſt 335 Miles to 
C, the ſecond fails E. 14 deg. 40 min. North, 291 Miles to B. I demand 
how far they are aſunder and what is the Courſe from the Ship at C, to 


that at B. 
In the Triangle ABC, C 


There is given, 
AB 335 5 5 
AC 271 Fo required. A: 1 


BAC 14 40 J : 7 


275 


N 1 — 1 * 
— —— — ee 
 __ : 


= * 11 e ISS "I ot. * ** 5 N 
£ * E n r 
1888 2 + £4, aa. AC * 5 ITY 
« ; = * \ N 7 
1 % 
88 | 
- 
" ” 
L 


F 


2. By the firſt Caſe to find the Side required, 


9 


888 „„ a , * „„ —— DECAY 
Oblique plain Sailing. 


This Caſe requires a double Operation: 
1. By the 3d Caſe to find the Angles. , 


The firſt Operation» 8 

| Is ; Co. Ar, 

As the ſum of the Sides AB and AC 606 Log.... 5.217528 
To their Difference. — 64 — 1.806 180 


1 1 80 is t · half ſum Angles — —82˙ 40” . 1.0890440- 


Jo t. half their Difference 39 22 —————9.94 
By which you will find the Angle ABC, to be 43 d. 18 m. 

. N The ſecond Operation. WM - ; 
48 1 3 Co. Ar. 
As 8. ABC 43 d. 18 m. Log... —.— 0.763791 
To Side AC 241 — mm mmntn — — —— 2.432969 
So is 8. BAC 14 d. 40 m.— — — — _——,03455 
To Side BC required, roo .. — 72.0002 1) 


The Angle at B is found to be 43 deg. 18 min. therefore the ling AB 
being Eaſt and Weſt, the Courſe from C to B is Eaſt 43 deg. 18 min. 8. 


or 8. E. x deg. 42 min. Eaſterly. And the Diſtance 100 Miles. 


By the Gunter, for the Angle at B. 


The extent from 606 the ſum of the ſides, To 64 the Difference of 
the ſides will reach from the Tangent of 82 d. 40 m. half the ſum of 
the unknown Angles; to the Tangent of 39 d. 22 m. half their Diffe- 
rence: Which being found, proceed as above to find the Angle at B. 
Then the extent from 8. 43 d. 18 m. the Angle at B, To S. of 14 d. 
42. m. the a A; will reach from 271 the fide AC, To 100 the fide 

required. ; f 
| Thus much for ſailing by the Plain Chart; which being of ſome uſe in 
ſhort Voyages, and a good foundation for further Improvement, we were 


not willing wholly to omit it; but nevertheleſs would adviſe all that 


take charge of Ships, never to content themſelves with the uſe of the 
Plain Churt only, being ſo apparently falſe in it ſelf, and unſafe for prac- 
tice: Nor are we under any neceſſity to truſt to it, the Defect thereot 
ly called Mercator's, the Projection and uſe of which (both in ſingle Que- 
tions and Traverſes) ĩs ds Treated of and rendered as eaſy as the Plain 
Chart, in the Book called Prafical Navigation, firſt ſet forth by Mr. 


being now ſufficiently E by Mr. Wrizbt's True Sea-Chart, common- 


John Seller, and now Corre&ed and Reprinted for Mr. Mount on Tower- 
', bill, with many uſeful Additions, = | ; | 


A Large and very Uſeful 


TABLE 
DIFFERENCE 


LATITUDE * DEPARTURE| 
I'N 


Minutes and Tenth Parts, 


to every Degree and Quarter Pon 
OF THE 


COMPAS 8 
For the Exact Working 


OF A 


TRAVERSE 


», Printed bor Rich. Mount, at the Poſtern on 
| Tomer-Hill. 
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Th Uſe and Explanation of... the 'Table of Difference of Lati- 
| | tuds and Departure, 
T HIS is a Table larger and better contriv'd than any of this nature 
* yer extant, giving the Difference of Latitude and Departure, to any 
Diſtance not exceeding 1co, Minutes and Tenth- parts to every Degree 
and Quarter-point of the Compaſs ; and may be uſed to a greater diſtance, 
being taken out at twice or thrice according to the quantity of the diſtance 
as ſhall be ſhewn in the Uſe. | 
The Courſe ſtands at the Head and Foot of the Table, to every Degree 
and Quarter-point of the Compals ; at the head it begins at 1 deg. ſo 2 
deg. 4 Point, c. increaſing to 45 deg. or 4 Points. At the Foot it begins 
at 45 deg. or 4 Points, ſo 46 deg. 47 deg. 44 Points, &c. increaſing back- 
wards to go deg, or 8 Points. The Diſtance ſtands in the two outmoſt 
Columns under the Title Dif. which on the Left-hand-Page begins at 1 
and runs to 50; on the Right-hand Page it begins at 51, and runs to 100, 


the Difference of Latitude and Departure ſtands under the Courſe at the 
Head, and over it at the Foot of the Table. 


| The Uſe of the Table. | | 

This Table is very uſeful in Navigation, eſpecially in working a Traverſe, 

Examp. 1. The Courſe and Diſtance given, to find the Difference of La- 
titude and Departure by the Table. 

Suppoſe a Ship ſails N. N. E. 4 E. 95 Miles, and the Difference of 
Latitude and Departure required. | | d 

On the Right- hand Page (becauſe the Diſtance is above 5c) and at the 
top (becaule it is under a Points) look for 2 4 Points, which is the Courſe ; 
under which, and againſt 95 the diſtance, and under Title Lat. ſtands 81. 5, 
which is 81 min. 75 the Difference of Lat. and under the Title Dep. ſtands 
48.8, which is 48 min. +5 which is the Departure required, 

Examp. 2. Suppole a . South 56 deg. Weſtelry 48 Miles, the 
Difference of Latitude and Departure required. 

On the Left hand Page (becauſe the Diſtance is leſs than 50) and at the 
bottom (becauſe it is above 45 deg.) look for 56 deg. the Courſe ; over 
which and againſt 48 the Diſtance, over the Title Lat. ſtands 56.8, that 
is 56 min. +5 the Difference of Latitude; and over the Title Dep. ſtands 
39.8 that is 39 min. +5 the Departure required. 

3 2 3. 9 Ship fail North Weſt by North 160 Miles, and 
the Difference of Latitude and Departure required by the Table. 

On the + 7 en Page at the top, look for 3 Points, the Courſe. Now 

becauſe the Table goes but to 100, take for 100 firſt ; therefore under 3 

Points, and againſt 100, under the Title Lat. ſtands 83.1 that is 83 min. 

7+ the Difference of Latitude; and under the Title Dep, ſtands 5 55 6, 
| t 


that is 55 min. +£ the Departure; then for 66 under 3 Points, and againſt 
60, under the Title Lat. ſtands 49.9, that is 4y min. 22 the Diff. of La- 
titude, and under the Title Dep. ſtands 33. 3, that is 33 min. ++ the De- 
partue, then add the Difference of Latitude and Departure for 60, to 
the Difference of Latitude and Departure for tco, and the Sum is 133 

min. the Difference of Latitude, and 88,2 the Departure required. - 

This Table is alſo uſeful in the Reſolution of the reſt of the Problems 
of Plain Sailinz, which for Brevity ſake are omitted here, being taught at 
large, in the laſt Eddition of Pra#fical Navigation ; but the genetal Uſe 
of it is in the exact working of a Traverſe. 

Examp. 1. Suppoſe a Ship bound to a certain Port, failsS. E. by South, 
49 mh. then E. 8. E. 5 E. 52 min, then E. by N. 3 E. 62 min. then 8. 5. W. 
2 W. 57 min. then South 4 Eaſt 39 min. to find the Difference of Lati- 
tude and Departure the Ship hath made. | 

- Set down the ſeveral Courſes and Diſtances ; firſt allowing for Lee way 
if any ; then proceed to look out the Difference of Latitude and Departure 
for each Courſe and Diſtance (by the Directions betore given) in the 
Table, placing them in their proper Columns, (viz.) If the Courſe be 
8 Difference of Latitude muſt be put in the North Column, 
it Southerly, in the South Column; if the Departure be Eaſterly, it muſt 
be put in the Eaſt Column; if Weſterly in the Weſt Column, as was be- 
fore directed: Then having framed the Table, add up the Columns of 
Difference ot Latitude and Departure, and ſubtract the leſſer Difference 


of Latitude and Departure from the greater, and the Remainder is the 
Difference of Latitude and Departure. 


The Table. 
Diff. Lat.] Departure, 
Sourh Eaſt. Weſt. | The whole Diff. of Latit. is 
13875 8. the Dep. 115 24 E. 
— j— | | then to find the Courſe and Diſt. 
40.7] 27.2 find the Lat. and Dep, in their 


15.1 49.7]. proper Columns, but the Tables 
61,7 not extending ſo far, I take halt 
50.3 26.9] of each, viz, haſf the Diff. of 


38.8] 03.8 Lat. 69.4 and half the Dep. 57.7 
——|—] the neareſt to which, in the Co- 
144-91142-4] 26.9] lumns of Lat. and Dep. in the 


| 06.1 26.9 Traverſe Table is 69.6 and 57.1, 
| N eee over which, at the Top I find 


1 | 138.811. _ | 33 Points, for the Courſe South 
_ Eafferly, or S. E. J S. and in the Column ot Diſt. 90, which doubled (be- 
cauſe I took half the twe Numbers) is 180 the Diſtance required. f 
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1 Bae TU The Courſes being given in degrees, which often happens by 
reaſon 133 for eh dp of the Compals, andin the 55 Caſes. 
Suppoſe a Ship bound to a certain Port. fails 65 Miles North, 34 deg. 
+ Weſterly, Then 56 Miles Narth, 67 degrees Weſterly. Then 48 Miles 
South, 78 degrees Weſterly. Then 54 Miles N orth, 23 degrees 1 | 
Then 365 Miles North, 6 degrees Eaſterly, aud the Difference of Latitu 
ä Me Table. 


ö 


; — N | 4 | ; 

| 138. The whole Difference of 
| Þ| 51.5 Latitude is 1515+ North, the 

.d Departure 1095 Weſt. The 

| Courſe and Diſtance is found 

as in the laſt Example. 


But if you would-keep a Reckoning both in Latitude and Longitude, 
you may alſo find the Difference of Longitude by the Traverſe Table, (ac- 
cording to Middle Latitude Sailing) thus: Find the Complement of Mid- 

dle Latitude in the Degrees, at the top or bottom of the Table, and un- 
der or above chat in the Column of Departure; find your Departure, 

| adage againſſ that, in the Column of Diſtance, you have the Differ- 
_ ence ot: Longitude. 3 1 
Example. Suppoſe in the laſt Inſtance of a Traverſe, the Ship hath ſailed 
from Lat. 50 deg. oo min. North; then becauſe the Difference of Lati- 
"tude is 151 min. or 2 deg. 31 min. the Latitude come to is, 52 deg. 31 
min. and conſequently the Middle Latitude is 51 deg. 16 min. its 
Complement 38 deg. 44 min. which being neareſt 39 45 L look for 

39 atthe Head of the Table, and under it in the Colnmn of Dep. I look 
for the Departure 110, but the Table not proceeding ſo far, I take its 
half, vis 55, the neareſt to which in the Table, is 54.8 (being leſs) a- 
gainſt which, in the Column of Diſtance is 8), which doubled \ 1 
monk half the Departure) the Sum 174 min. or 2 54 n 
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Aſfronomical Problems. - 


f Longitude required, which is ſufficiently exact for common Practice; only 
„ I would adviſe all Perſons for avoiding as much as poſſible any Errour, 
$ that every time the 3 is corrected by an Obſervation, the Lon- 
„ gitude be alſo corrected according to Mercator Sailing, as you are taught 
e in the laſt Edition of Practical Navigatiòn. | 

2 

| P 

WH 
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7A Some xeceſſary Aſtronomical Definitions; 
\ THE Poles of the Equinoctial (commonly called the Poles of the World) 
are two fixed Points in the Heavens, oppoſite one to another; the one 
viſible to us, called the North Pole, marked with the Letter N; the o- 
ther not viſible to us, called the * Pole, marked with 8. hs 
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Aon and the Zenith, as L. P, 


* 
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5 Altronomical Problems. 5 
The Ah of the World is a Line imagined to paſs from Pole to Pole 
about which is performed the Diurnal . db. Line N. mY * 
The EquinoFital is a great Circle 90 deg. diſtant from the Peles of the 
World, and divides it into the North and South Hemiſpheres ; it is no- 
ted by the Letters E. MW/ _ ; 
The Eeliptick is a great Circle interſecting the Equinoctial in two oppo- 
ſite Points, the r of Aries and the beginning of Libra, and makes 


an Angle therewith of 23 deg. 29 min. It is divided into 12 Signs, each 
containing zo deg. which are as follows, 
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Aries NY Zibra — 

Taurus 3 N Scorpio m 

Semenini Il ( are Northern Sagitarius Þ ( are Southern 
Cancer 2 ; Signs. 5 Caprioornus r Signs 
Le N of Aquaries 22 
Virgo mp Piſes > 


The Eclytick is noted by the Characters of the Twelve Signs. 
The Poles of the Ecliprick are two Points 230 297 from the Poles of the 


 Equinoftial, repreſented by G and D. 


The Zodiack is a Zone, having about 9 degrees of Latitude on either fide 
of the Ecliptick,, and limits the Latitude ef the Planets in their Revolutions. 
The Meridians are great Circles, interſecting each other in the Pules of 


| the World, and cutting the Equinoctial at Right-angles, as N. M. 8. 


The Tropicks, are two ſmall Circles, 23 deg. 29 min. diſtant from the 
Equinoctial, being parallel thereto, and are the limits of the Sun's great- 
eſt Declination; the Northern Tropick being marked with S C, called 
the Tropick of Cancer; the Southern called the Tropick of Capricorn, and 


marked with B W. 


The Polar-Circles, are two ſmall Circles, 23 deg. 29 min. diſtant from the 


Poles of the World, being parallel to the EquinoGial, as F. G. and D. J. 


The Zenith is an imaginary Point in the Heavens, directly over our 
Head (vi. ) 90 degrees Aan from the Horizon, as Z. 

The Nadir, is a Point Diametrically oppoſite to the Zenith, as R. 
The Aximutbs are great Circles interſecting each other in the Zenith, and 
Nadir, and cutting the Horizon at Right angles, Z. A. R 
The Horizon is a great Circle go deg. diſtant trom the Zenith and Nadir, 
and divides the World into the Viſible and Inviſible Hemiſpheres, as 


The Meridian of a Place, is that Meridian that paſſeth by the Zenith 


and the Nadir of the ſaid Place, and is repreſented by the Circle Z. H. 


R. O. 


Parallels of Altitude or Almicanters, are ſmall Circles parrellel to the Ho- 


rizon, imagined to paſs ag any degree of Altitude between _ — 
4. — 5 5 | aratyteo- 


— 
a 


le, 


* 


Parallels of Declination, or Latitude, are ſmall Circles parallel to the E- 
quinoctial, and are called parallels of Declination, with reſpect to the Sun 
or Start, anſt parallels Latitude, reſpecting the Earth, as > P. C. 

. Grcles of Longitude in the Heavens, are great Circles interſecting each 
other in the Poles ot the Ecliptick, and interſeQing the Ecliptick at 
Right angles. 

The Latitude of a Star is an Arch of a Circle of Longitude, contain- 
ed between the Center of the Srar,and the Ecliptick,and is accounted either 
Northerly or Southerly. | 

The Longitude of a Star, is an Arch of the Ecliptick, contained between 
the Circle of Longitude pailing by the Star, and the beginning of Aries, 
and is accounted according to the Succeſſion of the Signs. | 

The Declination of the Sun or Star, is an Arch of the Meridian, contain- 
ed between the Center of the Sun or Sar, and the Equino#ial, and is ac- 
counted either Northerly or Southerly, | 

The Right Aſcenſion, is the Degree and Minute of the EquinoFial, that 
comes to the Meridian with the Sun or Star, 

Oblique Aſcenſion, is the Degree and Minute of the Eqguinoctial, that ri- 
ſeth with the Center of the dn or Star. | | 

Oblique Deſcenſion, is the Degree and Minute of the Equino®4al, that ſets 
with the Sun or Star. | | 

Aſcenſional Difference, is an Arch of the Equinofial, contained between the 
Right and Oblique Deſcenſion or Aſcenſion. 

The Amplitude, is an Arch of the Horizon, being the diſtance of the 
riſing or ſetting of the Sun or Star, from the Eaſt and Weſt, and is ac- 


counted either Northerly or Southerly. 
The Latitude of a Place, is the height of the Pole above the Horizon, 


or the diſtance between the Zenith and the Equinotfial. 


Longitude on the Earth, is an Arch of the Equinoftal, contained between 
the Meridian of the Place where the Longitude is aſſigned to begin, and 
the Meridian of any other Place, and is accounted Eafterly. 

Aſtronomical Problems uſeful in Navigation. 
r 
HE Suns Place, and greateſt Declination given, to find its preſent 

Declination. Example. 

Suppoſe the Sun's Place to be 200 30” of Gemini, the greateſt Declination 
is 236 297; it is required to find the preſent Declination. | 

The Operation by the Logarithms. 


As Radius — — — — — — = T0,000000 
\ To S. Sen's greateſt Declination 230 2.9/ —— — 9.600409 
So is 8. Sun's Diſtance 80? 30“ from Aries —— — 9.994903 


To 8. Suns preſent Decline _— which is Nor. 23? 9'=19.5944 5 
2 


Altronomical Problems. 115 


W=<=<>116  ' Alironomical Problems. 


=. 


Io the S. Sun's Place in the Ecliptick required 52 47” 


#: 


| | Die Gunter. 4 
The Extent from Radius 8. 90?, to S. 23? 29%, ſhall reach from 8. 800 
30“ to the S. 230 9”, the Declination required. | 
Note; The Sun's Diſtance is reckoned from the next EquinoQtial Point, 
Therefore it the Sun be in Aries, Taurus, Gemini, Capricornus, Aquaries, or 


Piſces, the Diſtance is accounted from Aries, but if in Cancer, Leo, Virgo, 


Libra, Scorpio, or Sagittarius, it is accounted trom Libra. 
Aries, Taurus, Gemini, Cancer, Leo, Virgo, are called Northern Signs; 
Libra, Scorpio, Sagittarius, Capricornus, Aquarius, and Piſces, are called Sou- 


thern Signs, Conſequently, if the Sun's Place be in any of the firſt fix, the 


Declinarion is Northerly ; but it in any of the latter fix, the Declination 
1s Southerly, 


PROB. Il. 
The Sun's greateſt Declination and preſent Declination given; to find its 
Place. | Example. | 


The Sun's greateſt Declmation is 23 297; the preſent Declination ſuppoſe 
to be 18 30” North encreaſing, and the Sun's Place required. 
By the Logarithms, 


As the S. of the Sun's greateſt Declination 23 deg. 29 min.—9. 600409 


To Radius — I0.009000 
So 15 the S. of the preſent Declination 18? 30” North 9.501476 
— 9.901067 

That is one Sign (30? making a Sign) and 224) from Aries, becauſe 
the Declination i North and encreafing, that is, 225 47“ of Taurus; but 
if the Declination had been decreafing, it muſt have been accounted from 
Libra, and then it would have been 7 73“ in Leo. | 

5 | By the Gunter. 

The extent of the Compaſſes from the 8. 230 29 the greateſt Declina- 
tion to Radius 8. 90? ſhall reach from S. 18® 30”, the Sun's preſent De- 
clination to S. Sun's Place 52 4) required, | 

SN EROS | 7 
2 Sun's Place and greateſt Declination given, to find the Right Aſ- 
cenſion. | | 48 

-Suppoſe the Sun's place to be 10? 307 in Aquaries, and the Right Al- 
cenſion be required, N | 


IT be Operation by the Logarithms. N 
As Radius — — • 2Zà2V— — — 1 0000000 
To Tang. of the Sun's Diſtance from Aries 49% 30' 10.068 50 


So is the Sc. of the greateſt Declination 235 297·k(—wwp 9.924. 


To Tang of Right Aſcenſion required 4) 2' ——————10.930954 
| hy tbe Gunter. 


The Extent from Radius 8. $09 to Sc. of the greateſt Declination 66 


zu“ ſhall reach from Tang. Sun's diſtance from Aries 49? 300 to Tang. 
ight Aſcenſion 47” 27 required. | Note 


8 TY \ 


_ LI. now”. I 2 7 2 4 


2 Akronomical Problems 1 
Note. This Proportion gives the Right Aſcenſion from the next Equi- © 
noctial Point; but it ought to be accounted from Aries, according to the 


Order and Succeſſion of the Signs; and therefore in this caſe 47 27 ſub- 
„ tracted from 360, gives 312? 58” the Right Aſcenſion required. 


. P ROB. IV. 
The Latitude of a Place, and the Sun's Declination given to find the 
Sun's Amplitude. | 


| Example. | 
Suppoſe the Latitude 51* 32“ North, and the Sun's Declination 155 
20 North, and the Amplitude required. | 
| The Operation by the Logarithms. 
As Sc. of the Latitude 51 d. 32 min. — 9.702831 
a To Radius — 0.00 
So is S. of the Declination 15 d. 20 m. North — 9.422317 
To S. of the Amplitude required which is 25d. 9m. ——— 9.523486 
hy the Gunter. | 
The Extent from the Sc. of the Latitude 38d. 28m. to the S. of the“ 
Declination 15? 20” North, ſhall reach from Radius S. 90* to S. Ampli- 
tude 25d. gm. North required, 
 _ Nore, It the Declination be, Northerly, the Amplitude is Northerly ; 
if the Declination be Southerly, the Amplitude is alſo Southerly. 


PROD Y;. | 
The Latitude of a Place, and the Sun's Declination given to find the 
Aſcenſional Difference. 


———— 


Example. | 
Suppoſe in the Latitude 5x deg. 32 min- North, the Sun's Declination - 
is Io deg+ 45 min. North, and the Aſcenſional difference required. 
The Operation by the Logarithms. 


As Tangent Complement Latitude 51˙ 52' — 9.900085 
To Radius — = I 0.00000 
So is Tang. of the Sun's Declination ro d. 45 . — 9.278424 


To S. of the Aſcenſional difference. 13 45” required, =—— 9.278359 
By the Gunter. $6, 88 55 

The Extent from Tang. 38? 28” (the Comp. of Latitude) to Tang. 
10 deg, 45 min. ſhall reach from RadiusS. 90 d. to 8. 13 deg. 49 min · re- 


*quired. 
a n 
To find the Oblique Aſcenſion and Deſcenſion. 
Firſt, find the Aſcenſional Difference by the fifth Problem. 
Secondly, The Right Aſcenſion by the third Problem, 


Then 
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 _ Mffronomical Problems. | 
Then if the Sun's Declination be Northerly, the Aſcenſional difference 


|  ſubtrafted from the Right Aſcenſion, gives the Oblique Aſcenſion, and 


added tbereto, the Oblique Deſcenfion. But if the Sun's Declination be 
Southerly, the Aſcenſional Difference added to the Right Aſcenſion gives 
the Oblique Aſcenſion, and ſubtracted gives the Oblique Deſcenſion. 

Note, That if the Aſcenſional Difference exceed he Right Aſcenſion, 
add to the Right Aſcenſion 360 deg. and then ſubtract the Aſcenfional 
Difference therefrom. | | 


Or if both being added together exceed 360d, the Exceſs is the Ob- 


lique Aſcenſion or Deſcenſion required. 


AY . 1 | 5 a 
To find the Time of the Sun's rifing or ſetting, and length of the Day. 
Find the Aſcenſional Difference by the fifth Problem, which converted 


0 Hours and Minutes of Time, accounting for 15 d. of the Equinoctial 


Hour, and for every degree 4 min. of Time, and ſor every 15 minutes 


' of the Equinoctial 1 minute of Time. 


lf the Sun's Declination be Northerly, the Aſcenſional Difference added 
to fix Hours, gives the Time of Sun- ſetting; and ſubtracted the Time of 


 Sun-rifang. | 


If the Declination be Southerly, contrarily the Aſcenſional Difference 
added, gives the Time of Sun-rifing ; ſubtracted the Time of ſetting, 
The time of Sun-ſettiag, doubled, gives the Length of the Day ; the 
time of Sun · riſing, doubled, the Length of the Night. | 
ay. | = Example. 
In Lat. 51* 32! North, ſuppoſe the Sun's Declin. 21 5) North. h. m. 
The Aſſentional Diff. is 30? 297, which reduced, is 2 hours 2 min. fere 6 © 


£ | Add 2 2 
Time of Sun-ſetting= —8 2 
Time of Sun-rifing= —— 3 58 
Length of the Day — 16 4 
Length of the Night — — 56 


= | PROB. VII. 2 
The Latitude of the place, the Sun's Altitude and Declination given to 
find the Azimuth, | | | a | 
Example 1. In the Latitude 51* 32! North, ſuppoſe the Sun's Declina- 
tion to be 20* 30” North, the . 4% 307, and the Azimuth required. 
| TAY __ 
Take the Compliment of the Altitude, the Compl. of the Latitude. and 
the Compl. of the Declination to 90 deg. add them together, and take the 


Half. um, ſubtra& the Compl. of the Declination from the Half-ſum, and 


take the Remainder ; then ſet down the Compl. Arithmetical of the Sines 


of the Compl. Altitude, and Compl. Latitude, and thereto add the Sines 


of the Half-ſum and Remainder ; half the Sum of theſe four Logarith 


ms, 
 . be Sc. of half the Azimuth required. Note, 


. _ a p 
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Aﬀfronomical Þroblemg; 239 
Note, If the Declination be South in North Lat. or North in South Lat. 


inſtead of taking the Compl. of the Declination to 90 deg: there muſt be- 
90 deg. added thereto, and then proceed as before. | | 


The Operation by the Logarithms. 


9.42 30 Compl. Altitude — Comp. Arith. o. 170316 
8. 38 28 Compl. Latitude Comp. Arith, o. a06 168 
59 30 Compl. Declination, | | 
150 28 Sum. 
8.75 14 Half ſumnä —T᷑ ᷑ —2—2˖-ÿ,%/₆ꝗ . DOR GA 


8. 5 44 Exceſs of the Halt-ſum above Compl. Declinat 89995 55 
| SUM 19.361456 
Sc. 61 21 | Halt-ſum 9.580728 
| GL -* $1 — 
Which doubled is 122 42, the Sun's Azimuth from North required. 
The Operation by Gunter's Scale. 

The Extent of the Compaſſes from Radius 8. 90 deg. to the S. 42 deg. 
30 min. the Compl. of the Altitude, ſhall reach from S. 38 deg. 28 min. 
the Complement of the Latitude to the S. 24 deg. 40 min. then the ex- 
tent from S. 24 deg. 40 min. to S. 75 deg. 14 min. the Half: ſum, ſhall 
reach from 8. 5 deg. 44 min. the exceſs of the Half. ſum, above the Com- 
plement Declination to 122 deg. 42 min. (upon the Line of verſed Sines) 
which is the Azimuth required. Example 2. | 

In the Latitude 531 deg. 32 min: North, the Sun's Declination is 18 deg. 
15 min. South the Altitude 1) deg, 45 min. and the Azimuth from the 


North required. 
The Operation by the Logarithms. 
S. 72 15 Compl. Altitude Comp · Arith. 0.021182: . 
8. 38 28 Compl. Latitude ——— ——— Comp. Arith. 0.206168: 
108 15 Declination, 90 deg. being added, becauſe South. f 
er 4 | | 
8. 109 29 Half ſum Complement. to 180, is 70? 31 ——, 9.974391 
8. 1 14 Remainderää — — 8.332924 
ENF Sum 18.524665; 
Sc. of 299 24. —— —. Half-ſum 9.267332 
79 20 — 
Which doubled is — 158 40 the Azimuth from the North required. 
x By the Gunter. ; 
The Extent from Radius 8. 90? to the 8. 32 15 the Complem. Al- 
titude ſhall reach from the 8. 38 287 the Complement Latitude, to the 
8. 360 200; then the Extent from the 8. 367 200 to S. 70? 31” the Com- 
2 of 109® 29⁵ (the Half. ſum) to 1 800, ſhall reach from the Remain · 
er 8. 1 14 to 1585 40“ (upon the Line of verſed Sines) 2 
f 9 ! 


required » 


120 Altrononital Problems, 
In South Latitude, the Operation is the ſame with the two preceedi 
Examples, only the Azimuth is found from the South. F * 
Alter the ſame manner you may find the Azimuth of any Star. 
| PROB. IX. The Latitude of the Place, the Sun's Declination and 
Altitude being given to find the Hour of the Day. | 88 
Example. In the Latitude 51 deg. 32 min North, ſuppoſe the Sun's 
Declination 23 deg. 29 min. North, the Altitude 36 deg. 30 min. in the 
Afternoon, and the Hour from Noon required. | 
4 The Rule, Take the Complement ot the Declination, the Complement 
of the Latitude, and the Complement of the Altitude to 90, add them 
together, and take the Halt-ſum, ſubtract the Complement of the Al- 
titude from the Half-ſum, and take the Remainder ; then ſet down the 
Complement Arithmetical of the Sine Complement of the Declination, 
and Complement Latitude, and thereto add the Sines of the Half. ſum and 
Remainder ; half the Sum of theſe four Logarithms, is the Sc. of half the 
1 ime-required in degrees and minutes of the Equinoctial. 
„ The Operation by the Logarithms. 3 
S8. 66 31 Compl. Declination Compl. Arith. c. o3 754) 
S8. 38 28 Compl. Latitude Compl. Arith. 0.206168 
53 30 Compl. Altitude. II | 
158 29 Sum, | 


8. 79 14 Half - ſum — — 1 9.992286 

S. 25 44 Remainder = — —— — 9.637673 

a „ JR Sum 19. 873674. 
ing - 

: Sc. of 30 09 — — Half: ſum 9.936837 

30 09 i | 


Which doubled is 60 18 and reduced into Time, makes 4 hours 
1 min. +, the Time required. | EE 
But if it had been in the Forenoon, 4 hours 1 min, © ſubtracted from 
12 hours, leaves 7 hours 58 min. + for the Time. 5 
If the Declination had been Southerly, then inſtead of taking the Com- 
plement of the Declination to 90 deg. there muſt be 90 deg. added there- 
to, as in the ſecond Example of the eighth Problem; do the ſame when 
the Declination is North in South Latitude. 
os By the Gunter. 
The Extent of the Compaſſes from Radius S. 90 to S. 69? 31“ the 
Complement of the Declination. ſhall reach from S. 38 28” the Comple- 
ment Latitude, to 8. 34 40” then the extent from S. 34 49” to the S. of 
79? 147, the Half. ſum, ſhall reach from the Remainder 8. 25 34 to 60" 
IS” (upon the Line of verſed Sines) required. | © 0:00 
' PROB. X. Having the Latitude of the Place the Sun's Right Aſ- 
cenſion, with the Right Aſcenſion, Declination, and Altitude of a Star 
given, to find the Hour of the Night, | Example. 


— 


"I. - 
. 


_ Alkronomical Hroblemsg. - 121 
| ; 5 Example. 833 
In the Latitude of 51 deg. 32 min. North, on the th of January 1720, 
the Sun's Right Aſcenſion is 20 hours 1 min. the Right Aſcenſion ot the 
Lyon's Tail is 11 hours 31 min. the Declination 16 deg. 25 min. North, 
the Altitude 30 deg. 30 min. to the Eaſtward of the Meridian, the hour 
of the Night required. 
# The Rule. | — 
Take the Complement of the Star's Declination, the Complemen 
of the Latitude of the Place, and the Complement of the Star's Altitude; 
add them together, avd take the Half-ſum, ſubtract the Complement of 
the Altitude trom the Half-ſum, and reſerve the Remainder ; then ſet 
down the Complement Arithmetical of the Sines of the Complement of 
the Star's Declination, and of the Latitude of the Place, and thereto add 
the Sines of the Half-ſum and Remainder ; half the Sum of theſe four 
Logarithms, is the Sc. of half the Diſtance from the Meridian. 


Re The Operation by the Logarithms. : 
8. 73 35. Compl. Star's Declination -———— Comp. Arith. 0.013076 
§. 38 28 Compl. Latitude Comp. Arith. o. 20% 68 


9 30 Compl. Star's Altitude. 


171 33 Sum. 
8. 85 46 Half mmm nm Q 


/ 


S. 26 16 ꝙ6ꝙꝗ— — — — — — 9.645962 
5 | Sum 1.9469019 
Sc. of 30% 44 —(üͤʒĩ Half-ſum 9.934509 


| 3 

Which doubled is 61 22 and reduced into Time, gives four Hours 
five Minutes: almoſt 

By the Direction given in the Uſe of the Table of the Sun's Right 
Aſcenſion, and of the Right Aſcenſion and Declination of the Fixed Stars, 
find the Time of the Star's coming upon the Meridian, if the Star be to 
the Eaſtward of the Meridian, ſubtract the Srar's Diſtance from the Meri- 
. dian in Time, from the Time of the Star's coming upon the Meridian, 

but if the Kar be to the Weſtward of the Meridian, add the Star's Di- 
ſtance from the Meridian, to the Time of the Star's comingon the Meri- 
dian ; the Sum or Difference is the Hour of the Night. In this Example, 
The Sun's Right Aſcenſion 20 Hours 1 Minute ſubtracted from the Kar, 
Right Aſcenfion (with 24 Hours added thereto) 35 Hours, 3 1 Minutes; 
leaves 15 Hours 39 Minutes, the Time of the Star's coming on the Meri- 
dian from which ſubtracting 4 Hours 5 Minutes, leaves 11 Hours 25 Mi- 
nutes ; the Hour of the Night. | 


2. . , Note 


n F y 4 
. * 2 


+, Altronomical Problems. 
In South Latitude, the Operation is the ſame with the two preceed; 
Examples, only the l found from the South. . * 
Alfter the ſame manner you may find the Azimuth of any Star. 
PRO B. IX. The Latitude of the Place, the Sun's Declination and 
Altitude being given to find the Hour of the Day. | 2 
| Example, In the Latitude 5x deg. 32 min North, ſuppoſe the Sun's 
Declination 23 deg. 29 min: North, the Altitude 36 deg. 3o min. in the 
Afternoon, and the Hour from Noon required. . 
| The Rule. Take the Complement ot the Declination, the Complement 
of the Latitude, and the Complement of the Altitude to 90. add them 
. together, and take the Halt-ſum, ſubtract the Complement of the Al- 
titude from the Halt-ſum, and take the Remainder ; then ſet down the 
Complement Arithmetical of the Sine Complement of the Declination, 
and Complement Latitude, and thereto add the Sines of the Half-ſum and 
Remainder ; half the Sum of theſe four Logarithms, is the Sc. of half the 
1 ime-required in degrees and minutes of the Equinodtial. | 
= The Operation by the Logarithms. _— 
8. 66 31 Compl. Declination Compl. Arith, c.037547 
38 28 Comp]. Latitude - Compl. Arith. 0.206168 
353 30 Compl. Altitude. | | 
158 29 Sum. l 


— 


S. 79 14 Halt-ſum — — — 9.992286 

S. 25 44 Remainder = — — — 9.637773 

. | EN | Sum 19.873674 
8 

Scr of 30 69 —— Half: ſum 9.936837 


I 30 09 
Which doubled is 60 18 and reduced into Time, makes 4 hours 
1 min. +, the Time required. 1 OO 5 
But if it had been in the Forenoon, 4 hours 1 min, ſubtracted from 
12 hours, leaves / hours 58 min. 5 for the Time. 8 wot 
If the Declination had been Southerly, then inſtead of taking the Com- 
plement of the Declination to 99 deg. there muſt be 90 deg. added there- 
to, as in the ſecond Example of the eighth Problem ; do the ſame when 
the Declination is North in South Latitude. 
Sod . By the Gunter. 
The Extent of the Compaſſes from Radius S. 90? to S. 69 31“ the 
Complement of the Declination. ſhall reach from S. 38 287 the Comple- 
ment Latitude, to S. 34 40“ then the extent from S. 34? 40% to the 8. of 
79? 14”, the Half. ſum, ſhall reach from the Remainder 8. 25? 34“ to 60? 
18” (upon the Line of verſed Sines) required. | | . 
FRO B. X. Having the Latitude of the Place the Sun's Right Aſ- 
cenſion, with the Right Aſcenſion, Declination, and Altitude of à Star 
given, to find the Hour of the Night, Example. 


— 


— Wo, goes ns. 4 


2 ww” Example. jj 44 
In the Latitude of 51 deg. 32 min. ay on the th of January 1720, 
the Sun's Right Aſcenſion is 20 hours 1 min. the Right Aſcenſion of the 
Lyon's Tail is 11 hours 31 min. the Declination 16 deg. 25 min, North, 
the Altitude 30 deg. 30 min. to the Eaſtward of the Meridian, the hour 
of the Night required. 
- The Rule. 5 - 
Take 'the Complement of the Star's Declination, the Complement 
of the Latitude of the Place, and the Complement of the Star's Altitude; 
add them together, and take the Half-ſum, ſubtract the Complement of 
the Altitude trom the Half-ſum, and reſerve the Remainder ; then ſet 
down the Complement Arithmetical of the Sines of the Complement of 
the Star's Declination, and of the Latitude of the Place, and thereto add 
the Sines of the Half-ſum and Remainder ; half the Sum of theſe four 
Logarithms, is the Sc. of half the Diſtance from the Meridian. 


5 The Operation by the Logarithms. | 

8. 73 35. Compl. Star's Declination — Comp. Arith. 0.018076 

$. 38 28 Compl. Latitude Comp. Arith. 6.20768 
59 30 Compl. Star's Altitude. 

171 33 Sum, 

8. 85 46 Half comment 


/ 


S. 26 16 . — — 9.645962 
„„ Sum 1.9869019 
Sc. of 30% 41 —— ———— Half-ſum 9.934509 


| \ 30 AI 
Which doubled is 61 22 and reduced into Time, gives four Hours 
five Minutes: almoſt 
By the Direction given in the Uſe of the Table of the Sun's Right 
Acſcenſion, and of the Right Aſcenſion and Declination of the Fixed Stars, 
find the Time of the Star's coming upon the Meridian, if the Star be to 
the Eaſtward of the Meridian, ſubtract the Star's Diſtance from the Meri- 
dian in Time, from the Time of the Star's coming upon the Meridian, 
but if the Star be to the Weſtward of the Meridian, add the Star's Di- 
ſtance from the Meridian, to the Time of the Star's comingon the Meri- 
dian ; the Sum or Difference is the Hour of the Night. In this Example, 
The Sun's Right Aſcenſion 20 Hours 1 Minute ſubtracted from the Kar; 
Right Aſcenfion (with 24 Hours added thereto) 35 Hours, 31 Minutes; 
leaves 15 Hours 39 Minutes, the Time of the Star's coming on the Meri- 
dian from which ſubtracting 4 Hours 5 Minutes, leaves 11 Hours 25 Mi- 
nutes ; the Hour of the Night. | 


Note 
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11% © + Canmnſes and Diſtances. 
Woite further, If the Star's Declination be South in North Latitude, or 
5 North in South Latitude, inſtead ot taking the Complement Declination 


ä to 90 deg. there muſt be go deg. added thereto, as hath been ſhewn in 
tie Eighth proceeding Problem. . 


4 ©" © LIEN The Operation by Gunter's Kale. | 

4 The Extent of the Compaſſes from Radius S. 90 to the S. of 73 De- 

4 rees 35 Minutes the Complement of the Star's Declination, ſhall reach 
m 8. 38 Degrees 28 Minutes the Complement of the Latitude, to the 

S. of 36 Degrees 40 Minutes; then the Extent from S. 36 Degrees 40 

Minutes, to 8. 85 Degrees 46 Minutes, the Half-ſum ſhall reach from 

8. 26 Degrees 16 Minutes the Remainder, to 61 Degrees 2 2 Minutes (upon 


the Line of verſed Sines) required: With which proceed as hath been 
directed to find the Hour of the Night, we | 


— tt 
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Courſes and Diſtances between ſome of the moſt Eminent Places on the 

1 Coaft of England, Cc. As alſo the thwart Courſes between the Eaſt 

| Coaſt. of England and Holland, the South-Coaft of England and 
; France, and the Meſt-Coaſt of England and Ireland. 


| | N | _ 
ROM Hbitby to Tinmouth, N. W. by N. 1 5 
by F From Bockyeſs to Catneſs, North Weſt = - oo a—— 


From the North Foreland to Fluſhing, Eaſt =—— oor .Ä⁊ůͤu. 247 
From the North Foreland to the Texel, North Eaſt — —  —m— 
From the Sn to the Texel, Eaſt by South ————— ——_ 

From Tinmonth to the Naze of Norway, N. E. by E. 120 

From Tinmouth to Holy Land, Eaſt by South — 116 
From Tiamouth to the Scaw, E. N. E. — ä | 
From Yarmonth to the Texel, Eaſt by North | — 4 
From Neu- Caſtle to Mares-Deep, E. N. E. ———— — 83 


From Aberdeen to Mares-Deep, South Eaſt ——_ — — W eee 113 
From the North Foreland to the Maes, E. N. E. — . — . — 30 


* 
- * 


From Neu- Caſtle to the Fly, E. 8. E. ... — 0 
From Scarborough to Holy-Land, Eaſt Northerly — — — 97 

E From the Start to the Eddyſtone, Weſt half South —— —— 0 
2 From the Land send to Silly, Weſt by South, South 09 
I From the Caſquets to Blackneſs, E. N. E. — - 567 


Prom Beacby to Blackneſs, Eaſt mmm „ͤĩũ%„ſꝗ%h% . 20 


From 


* 


C4 * 
N n 


From Dover, to Diep, South SABRE al 63a 27 EMAP IR, F) 
From the Lizard to Guernſey, E. by 8. Ts 
From the Start to Seven Iſles, S. by E.. Cs 
From Silly to Uſhant, S. E. by S. — * 
From the Lizard to Uſpant, South yr; k 3 4 
From Hartland-Point to the Iſland of Londey, North de IDE 
From Londey to the Holms, Eaſt by North 1 
From Black-Rock, to Tuſcar, Eaſt North Eaſt m — 6: 
From Cape Clare to Old-Head, Eaſt by N ort — + 
From Greſbolm to Waterford, Weſt by North — 1 
From the Land s end of England to Tuſcar, North by Weſt 40 


From the Land's-end of England to Waterford, N. N. W.. 40 
From Holy-bill in the Iſland of Angleſq, to the Bar of Dublin, W. by N. 18 


From Rocko! to Black rock, S. by E. — 3 80 
From the Land's-end of England to Cape Clare, N. W. by W. — 53 


From the Land Send of England to Old- head, North Weſt!⸗ñł„ 45 


„ 


A Table of the Soundings coming into the Channel, reſpecking 
the Bearings and Diſtance of Silly, Uſhant, the Lizard, 
Sc. with the various ſorts of Ground, | 


SLatit. - 


Bearings. . M. 5 The various ſorts of Ground. 


— — — Ira 


C South. ſos 50 20| 50] Branny Sand like Ground Wheat 
S. S. E. ſos 50 12] 45 White Sand mixed with ſhells 
4 S. E. os 50] Coarſe Owſe 

S.E 


8. E. jos 53] Coarſe Sand and fine red ſhells 
by S. o8 50 12058 Owfe Sand with Queen ſhells among it 

y N. {0749 15 72] Owle like Muſtard- ſeed, with broken ſhells 
. by N. 1548 50, 72 Pepper-ſand, black and yellow 

y N. 2549 50| 72 Black, white and red Stones with Owſe 
E. [o7'49 15 60 Some black Sand ä 
N. E. 2049 15 80 Rocky Ground 

E. 55 103 Fine White Sand 


E. by E. 22 49 10 85 Sand and Owſe together 

E. by E. 10049 20 55 White and red Sand mixed with ſhells 
y E. 50[49 50400] White Sand with Owſe and Nits 
y 
* 


E. 2549 50 64 Branny Sand with white and red ſhells 
E. ob 49 10| 48] Black Sand | 3 

by E. r 345 43) 65 Branny Sand with ſome pieces of ſhells 
2 . Bearing 


8 


124 


North Eaſt 


10049 400 6 5Branny ſand, Herring Bones, ſmall ſtones 


= | 
48 The various Sorts of Ground. 


— 


W 


— 


20] 57;Small red Sand 

47\102|White ſand then entring on the Bank 
| | 58[RedSand with black & whiteScollopſhells 
15] 65]Broken ſhells, with white and red ſavd 
47Þ 65] White ſand on the Eaſt part of the Bank 
52| Red ſand and ſhells amongſt it 
40] 54/More ſhells, the Lizard N. E. diſt. 18 leag. 
10 5o[Brannyſand,with black and brokenſhells 
47] 60;Stony Ground | 
25] 61jRedand black ſand, with gliſtering ſhells 
44 Shells and ſand like the points of Needles 
25 65 Fine white ſand, with a little Owſe 
C8 HKed and black ſand, with gliſtering ſhells 


| | 32]49 50! 75 Fine white ſand, and gliſtering ſhells 


40 Like broken Wheat or Coarſe Bran 


— 


4 
0 


I 


— 


8. 
8. 
8. 
8. 


N. E. by N. 
North Eaſt. 
1 North Eaſt. 
N. E. by 
N. 


— 


eee 


- 
- -. - . 


Full of ſmall Mace ſand 

Round Stones mixed with Scollop ſhells 
mall beaten ſhells and Hakes Teeth 
reat and ſmall pieces of Cockel ſhells 
ray and brown ſand with white ſhells 


8 zoſod White and Gray Mace ſand 
8 3668{Small ſhells and Herring bones 
8 zo[85]White and grey ſand with ſmall red tones 


o0[70]Branny ſand, ſome ſhells i 5 
ooſs 5]Red ſand, ſhells, things like Needles points 

15% Fine white ſand | 
15|87|Dazling ſand, like Barley ftraw 
tolo6;Full of Mace ſand, and broken fhells 


8 56[63]Shells like Perriwinkles 


I 5% Shells grey, and red pieces of Cockell ſhells 
8Groſs white ſand with ſhells 


Sand, and fome ſhells 


48 3006 5 James's ſhells X 
1 5149 25160|Small Scollop ſhells, with ſmall 2 y 
< 4 N i 5 0 


4 4 
way I 1 N 


Soundings coming into the Channel. 1 25 | 
Bearings. | PP | The various Sorts of Ground. 
North Eaſt: 64 48 Marſhy-ſhells, and ſome Scollop-ſhells. 

J. E. by N. 10 53] Marſhy-ſhells and Hakes Teeth. 

N. N. E. [99.5] Marſhy-ſhells like Oatmeal Husks. | 
N. by E. 5 5% Marſhy-ſhells and Hakes Teeth. 1 
North. or 39 Stones as big as Beans, ſo four Leagues off. 4 


9 


—_ 


— 


North Weſt. [95 45] Gray Sand like Oatmeal Flower, 
North Weſt 3 43] Marſhy ſhells and ſmall ſtones. 


W .N. W. [3-45] Small ſhingly flones, and marſhy-ſhells. 

W. by N. [2440] White Marſhy-ſhells and white Stones. 
W byS. 3047] Black gravelly Ground with fmall tones. 

, N. E. by E. [12/57] Scullop-ſhells. 

N. E. by E. 124 44| Great Stones and rough Ground. | 
North Eaſt. Z 5e Like Husks of Oatmeal and ſmall (tones. _ 1 


(W. 2 Miles: | 34] Dirty brown fand. 2 
8. 1 Mile. 26] Fine ſand, and within this 28 and 30 Fath. 


| 
ö 


; - 5 * Mile, 35 Dirty brown ſand and Hakes Teeth. 


* 


Teeth and ſhells. - | 
| Travelly ſand, ſmall ſtones and ſhel's. _ 
by W. WIy. 12 38 $ Reddiſh ſhells maſhed, as if beat in a Mor- 
. ) ter, white ſand and Scollop ſhells, 


"CN. by N E. Nly- 87 40 5 the duſt of a Grindſtone, with Hakes 


N. E. by . [05.35] Small ſhinoiy ones, as big as Peaſe. 
| North. [08 40 Streamy Ground with ſmall ftones. 
E | N. by E. 155,33] The ſame with ſome black ſands. 
| IN. E. by N. [11 41] Fine ſand and Scollop ſhells 
8 SI. N. N E. e 40 Fine ſand, ſcollop ſhells and ſmall ſtones. 
; | | N. E. by E | 
[ 


. 22127 Shingly Ground. 
W. N. W. z 20 Smal 4 


Ones. 


—_ 


SIN. E. by E. 92 77 Great ſhingly Ground. . 
2 58 „E. 2 E. [2:19] Small ſhingly Ground. . 

; 2 C North Eaft, oz 13 Rocky Ground. ORR, 

WI N. by W. 3320 ATl the Ground: from Albions to the Eaſt end 

N 2 5 1 5 of the Wight is Chaulky, and brown ſand. 

3 . y DB. C5 1 N 6 3 
oy W. by 8. 8 Rough Ground with ſome big ſtones. 
Q Weſt. og 21] A kind of ſandy fiſhing Ground. | 
8 W. N. W. [08;33] Fiſhing Ground ſomewhat red, with ſtones 

N. by W. [06126 1 as big as Peaſe, and ſome as Beans. 

. | 
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2 i 3 5 15 FM | 2 4. I 
Directions to ſail into ſome of the Principal Harbours 
on the Coaſt of Eugland. 


7 5 Direſtions to ſail into Silly. : 
ö CILLY is divided into divers Iflards; along the Weſt-fide lieth a 
F great many Rocks. There are ſeveral Channels through which to go 
; in, but the Southermoſt, called St. Mary's Sound is the beſt, being a fair 
opening of the Channel; but near the midſt lie two ſunken Rocks, which 
in foul Weather, the Sea may be ſeen to break over: It is beſt to leave 
them on the Larbo rd {ide going in, and on the Starboard coming out : 
Go ſo near the Starboard-ſhore, as that a Stone may be almoſt thrown on 
Thore ; and when you are within the point, luff up round, and come to an 
Anchor in fight of the Houſes ; or when the Town is brought open to the 
Vally, leave two Thirds of the Harbour on the Larboard-fide. 
lo ſail into Foy. 
To fail into Foy, it is neceſſary to have at leaſt Half. flood; run in amidſt 
the Channel between the two Points; and being come within, chuſe either 
ſide; but the moſt Water is by the Weſt Land, between the Stakes and the 
ſquare Steeple. Being come within the Stakes, (as you come in by Land) 
bear ſomewhat off preſently from the Weſt ſhore, almoſt in the midſt of 0 
the Channel neareſt the Weſt ſhore, until you come before the Village 
that lieth on the Weſt-fide ; where is a deep Dock, in which Ships that 


draw 16 Foot, may lie a-float at Low- water: four Ships may lie in the 


laid Dock, = 
. To ſail into Falmouth. | 

Upon the Weſt Point of the Haven of Falmouth, ſtandeth a Caſtle on 
the high Land called Pendennis. In the Entry neareſt the ſaid Weſtſide 
lieth a great Rock above Water, you may ſail in at either fide of it; at the 
inner fide of the Eaſt point lie alſo ſome Rocks off the ſhore ; on the Eaſt 
ſide is deepeſt Water and moſt room, therefore in going in, give the 
Eaſt Point a large Birth; there will be ) or 8 Fathom: Keep the ſaid 
ſhore till you come within St. Maude's Caſtle ; which when it bears Eaſt 
there will be 16 or 17 Fathom ;' but half the Harbour over towards Snith- 
ick, it is but 4or 5 Fathom ; Obſerve in going in to keep the Manacles o- 
pen and ſhut on the Point of Falmouth Caſtle; and fo it muſt be kept 
till you ſhut the Church over Penny-Comguick, into the North Eaſt end of 
the Smithick, and ſo bear over to St. Maudes and ride with the Caſtle Eaſt, 
laying one Anchor in 18 Fathom, and the Weſtermoſt Anchor in 4 Fa- 
thom, as {hall ſeem convenient. | 

| To ſail into Plymouth. 
At the Eaſtermoſt Point of Plymouth Sound lieth an high round Rock 

called Mewfton: between it and the Rambead lieth the ſaid Sund North 
North Eaſt being round and deep. WY A 


[ 
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To ſail imo fone of the Principal Harbourr, &c- 137 
Alittle to the Northward of Ram bead, is a fair Sand Bay, where is goo © 


Anchoring cloſe under the Land, in 9 or 16 Fathom. South a little Ea- 
ſterly from Rambead, lies a Rock above Water called the Eddyſtone, the 


Point of Plymouth lieth from it N, by E, diſtant about four Leagues. 


In the Sund, by the Land of Plymouth, lieth an Iſland called St. Nicbo- 
las, or Drakes-Iſl«nd, which is faſt to the Weſt fide, with a Range of Rocks 
under Water, ſo that you. muſt fail along to the Eaſtward of it. 

: To Sail into Catwater. . 

To fail into Catwater, run in between the Iſland and the Point on the 
Eaſt-fide, in with the Land of Plymentb, till Catuater open on the Star- 
board, then go into the Eaſtward between the Point of Plymouth, and 
the Point on the Starboard-fide, leaving moſt part of the Channel on the 
Starboard fide, until you'come within the Point, and Anchor there right 


- againſt the high Keep Northern Land; there is at low Water, with ex- 


traordinary Tides, 4 and 5 Fathom. | 

In failing into Catuater, be ſure to give a good Birth to the Southern 
Point of the Entry, tor there lies off the {aid Point a Ledge of Rocks under 
Water, about two Cables Length off from the Land. Upon the point of 
the Ledge lies a Buoy, where is about 12 foot Water at Half flood, which 
Buoy muſt be left on the Srarboard. ſide going in; and when Catwater is al- 


, together open, you may run in to the Eaſtward, leaving in the Entry of 


the Harbour two Thirds of the Channel on the Starboard-fide, as afore- 
faid; becauſe the South-ſhore is ſomewhat flat off, there lying a ſandy Bank, 
which reacheth to the ſecond Point of the South-ſhoar'of Catwater. 

A little to the Eaſtward of Drakes-I/land, lies a Rock under Water, up- 
on which at Low water, it is not deeper than two Fathom. To ſail 
within the Land, you may go to the Eaſtward or Weſtward of the Rock, 
as occaſion ſerves; 1 
To ſail into Dartmouth. 

Dartmouth hath a narrow Entry lying in between two high Lands: On 
each fide of the Haven, ſtandeth a little Caſtle ; on the Weſt- ſide is a 
Church on the high Land, called St. Patrick's Church. To fail in coming 
from the Weſtward, run in along by the Weſt- land, ſo far to the Eaſtward 
until the Key of the Village (on the E. ſide of the Haven) be brought in 
the midſt of the Entry of the Haven between the two Lands; it is conve- 
nient to have a Boat ready (if any guſt of Wind ſhould come from the 
high Land) to row in: Being come in, edge over to the Weſt fide before 
the Brewhouſe, and Anchor there in 10 or 11 Fath. or before the Village, 
on the Eaſt fide at Pleaſure, At the Eaſt fide lieth a ſunken Rock; to 
avoid which, ſteer in with St. Patrick's Church, and do not bring the Vil- 
lage, which ſtandeth on the Welt fide of the Harbour, without the ſaid 
Church, but keep the outer Houſe of the ſaid Village in the Eaſt fide of 
the Chappel always in ſight, without the Bulwarks on the North-fide by 
St, Patrick's Church ; then there is no danger of the Rock, in the Range 
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128 To ſail into ſome of the Principal Harbours, &c. 
by che point. Between Dartmouth and the Start, neareſt to Dart- 
mouth, ſtandeth a white ſquare Steeple, called Fackman, which is a very 

good Mark to know Dartmouth by, 
| l it ail into Torbay. 

To go into Torbay, bring the Weſt point, of the Berry 8. by E. or S. S. E. 
from vou; and anchor there in y or 8 Fathom, where yuu ſhall be Land- 
lockt tor a S. and 8. W. Wind. At the North-eaſt-end of the Bay is alſo 
a Tide-haven, called the Tormain ; before it is very good Anchor-ground 


* 


in 4 or 5 Fathom, according as it is deſired to be nearer or tarther from 
the ſhore. | | 
Direftions for Sailing in at the Eaſt End of the Iſle of White to Portſmouth- 
| Harbour, and alſo to Hampton. | 
If you come from the Eaſtward with a Northerly Wind, bound into the 
Iſle of Wight, or Portſmouth ; after you are come to the Weſtwards of the 
ſhoal, called the Owers, hale in North-Weſt with St. Hellens Point; but 
do not hale too much to the Northwards, for there lies a Bank off of Long- 
None Haven, to the Eaſtward of the Horſe, that hath not above 13 Foot 
on it at Low water; but keeping in 7 or 8 Fathom, carrieth you clear with- 
out it, and will bring you to the S. E. end of the Sand, called the Horſe, 
St. Hellens Church being 8. W. by W. from you, you may run in 5 Fath. 
and when you have brought the Weſtermoſt great white Parch, or Chalk, 
upon Parch-Down (which is the high Land to the Northwards of Portſ- 
mouth) a Ship's length to the Weſtward of South-Sea Caſtle, that ſtands up- 
on the Beach, then you may luff up without fear: Being then to the Welt 
ward ot the Horſe ; and ſteering with that Mark, it will lead you in along 
the oy unto the Beach, and ſo into the Harbour of Portſmouth, keeping 
along cloſe by the ſhore, until you come to the Town-wall's end, and there 
you mult bear off a little for a Flat, that lieth off from the Shore; this is for 
an Eafterly Wind, But if you intend for Stokes-Bay, when you have brought 
the Fire: Beacon on Broun-Doun, which is to the W. N. W. of Haſlewood- 
point, within a Ship's length without the (aid Point, then you may bear to 
the Weſtwards along the out-fide of the Sichead, which is the ſhoal on the 
Welſt-fide of the Entrance of Port/mouth. Haven. 
If the Wind be Weſterly or Southerly, and you are coming from the 
Weſtward and deſign for St. Hellens Road, or Stoaks-bay ; from Dunnoſe to 
St. Helleus- point, the Courſe-is N. E. by N. and N. N. E. but borrow no nearer 
to Sr. Hellens than 6 or) Fathom, for the Spit lies off a great way, but if 
it be clear Weather, that you may keep Sand- Doun Caſtle open of the Cu. 
ver-Cliff, that Mark will lead without the Spit of the Point; and ſteering 
along in this Mark, until you open &. Hellens Church about two Ships 
length open of the Red. Cliff within St, Hellins- point, or Port. Sea Caſtle, to 
the Eaſtwards of South. Sa Caſtle, then are you clear of the Point, and 
may ſteer to St. Hellens Road, N. W. and having brought the Point S. by 


W. ar between that and the 8. by E. you may anchor in 7 or 8 Fathom 
very good Ground, 5 2 Note, 
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Note, That you have no good clear Ground all along the Iſland until 
you have opened Sr. Hellens Church, as aforeſaid, and have brought the 
Point to bear from you S. S. W. | 

From Si. Hellens Point, to go between Noman's Land and the Horſe, the 
direct Courſe in, is N. W. by N. and N. W. but you have no ſhoaling upon 
the S8. W. fide of Noman's Land, for you have 16 fathom, and the next Caſt 
but 3; but at the Horſe you may ſtand in 10, 9, or 8 Fathom: If the 
ſtrong Tides beſpent, and ſmooth Water, you ſhall have a great waſhing 
of them by the Overfall of the Water; but eſpecially vn Noman's-land, it 
it be clear Weather. There are very good Marks to lead you in, which 
areas follow; a, the two Windmills on the Downs on the I/le of Witbr, 
that they may be ſeen clear over all the Trees between you and them, but 
no more above them than even clear; this Mark will lead you in, and. 


ſo up all along the Iſland without ſome middle Ground that lieth W. S. W 
off the Point of Noman's-land. 


4 | Alſo from St. Hellens-point (if it be clear Weather that you can fee it) 
G there is a direct Mark, viz. a Piece of an old Caſtle heretofore called 
. Haſlewood Caſtle, ſtanding on Gilkeker Point (which of late is kept white;) 
k, keep Goſport Church and that both in one, or this Mark in the middle of 
lh the Wood about the Church, which. ſheweth with a Valley like a Saddle, 
1 and ſo you may run directly in without Fear. Or if the Wind be ſo that 


you are forced to turn it in, then you may turn the ſaid Mark within two 
{ails breadth of each end of the Wood. In the middle of the Channel is 
18 Fathom Water; and if you bring the faid Mark right under the North 
end of the Wood, you ſhall run in a middle Ground near the Horſe, that 
th not above 10 Foot on it at Low- water, and hard ſand. | 
. To fail within the Wight in thick Weather, 
Jo ſail between the Main and the Wight in thick Weather; borrow ins 


0 Fathom of Sr. Hellens, and ſteer N. W. by N. and N. N. W, from Sr, Hellens- 
IC Point, till you.have 12 Fath. and then ſteer more Weſterly, as you find 
the Depth; come no nearer Noman's. land than 9 or fo Fath. in that depth = 
Te you may keep along the / igbrſide, if the Wind be Southerly, but if it be 4 
28 large, keep in 14 or 15 Fathom. which is a good Birth from both ſides, and 9 
by ſo ſteer W. by S. and . S. M. as you find the Depth until you come to 
if Cows, Note, that being about Stoals- bay, there will be leſs Water; if you 
al go nearer to Cows, there you may anchor in 12 or 14 Fath in the midſt 
ns of the Channel, where is good Owſey Ground, 
ps 5 . Directions for Dover Road. 
25 | The beſt Ground in Dover Road is with the White-way, to the N W. of 
id + Dever-Caſtle, or between that Hill that comes from St. James's Church, 
Dy which is a flat Steeple at the North end of Dover Town, for a thwart 


Mark, and ſo iv what Depth you pleaſe, from) to 


14 Fathom. Thwart 
of Foulſtone in 2462 - 


12 or 14 Fathom is voy good Ground. 
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130 To ſail into ſome of the Principal Harbours, &c. 
Direflions to fail. into the North. Fore land :Þraxgh the Gulls in be Nxbr. 
If the Ground Tackle ſhould fail in the Night, riding at the North Fore- * 
land. as very often has er and you cannot weather the Foreland, 
weather the Northſand- head; if you can but ſee the Nortb- Foreland Light, 
when that Light-houſe bears N. W. or N. V. by N. then bear over into 8 
or 9 Fathom, and being in that Depth (ſteering to the S. ward 8. 8. W) 
you may be ſure it will carry you directly thro' with the Brake : but keeping 
your Lead carefully, and burrowing no nearer the Brake than; Fathom, 
nor going without 9 Fathom, or 5 and a halt, as you have the Tide under 
you; this Courſe will lead you through without Danger. 
Diretlions for tbe North- end of the Goodwin, for fuch as ſail from the North- 
| Foreland, te the Soutbward in the Night. 

If you be at North Foreland, bound for the Downs, and that the Tides do 
fall out too early or too late, to turn into the Downs with the Wind at 
8. W. or S. S. V. take the following Directions. 

It it be in the Morning before Day, then be ſure to weigh Anchor in 
convenient time, to be at the North. ſand bead at the turning of the Tide, 
to the Southward. From the Foreland you may ſteer out with a Flood-Tide, 
8 E. by E. and 8. E. or keep the Light of the Nortb-Foreland N. W. by N. 
this Courſe will lead you out. But for the more certainty, be ſure keep 
the Lead well, and then you may burrow off and on with the aforeſaid 
Winds, in 3 or 8 Fathom; and ſteering out with the aforeſaid Courſe, you 
hall find the De ſaddenly change to 15 or 20 fathom; then you may 

hale up loſe to the Southward along the back of the Goodwin, the Eaſter- 
moſt ſide of which lies $.S.W. and N. N. E. 12 or 14 fathom ; and is not 
above a ſaker ſhot from the ſand. But if it be in the Day-time, and the 
| Wind blows ſo hard that you cannot well tack to turn through the Gali, 

then the Marks to carry you out at the North. ſand- head, is the flat Church 
upon the Fereland, call'd St. Peters, a ſhip's length to the Northwards 
ot Broad-ſtairs Peer head; or burrow upon the ſand by the Lead as afore- 
laid, and fo taking the firſt of the Tide without the ſand, you may ſtand 
to the South Eaſtwards, till the South Foreland bears W. by 8. then caſt a- 
bout, and you ſhall weather the Hurb· and - head, and be in the Downs Road 
before any other ſhip that parted with you at the Foreland. 
Direſtions for ſailing over the S pita, the Wallet, aud by the Naze into Harwich. 
Sailing down the Suin or Kings Channel, and that you would fail into 
| Harwich over the Buoy of the #5 into the Waller, you muſt obſerve your 

Tides, for at the Spits the Buoy lieth in 5, 6, and 5 foot Water, at Low- 
water; andthe Paſſage often alters, ſometimes more Water ſometimes leſs. 

8 The Buoy lieth on the Weſt · end of the Gunſteet Sand, and the Eaſt. end of 
- * the Puxey, bearing from a flat Steeple, called Great Holland Church, South 
and by Eaſt. Being over the irs, you come into the Wallet, where is very 
| Anchoring in five, fix, ſeven and eight fathom Water; the Sands 
lying without, makes it a moſt excellent Road, There is a good and deep 
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; Channel to fail in at the Walter, hetween the Zunfleet and the Wet Rocks, 
- but tis ſeldom ufed. Being over the irs, into the Mallet, ſteer away for 
a, the Naze,which may be known by the Trees, and a houſe that ſtandeth on 
t, it, keep about half a Mile, or a Mile off from the Naze, to avoid the ſtone 
8 Bank which hath bur 5 foot Water on it at Low- water; and lieth from the , 
' Naze Trees E. by N. About a Mile and a half from the Naze Point there , 
8 is but 8 or 9 foot Water between it and the Naze at Low water; keep 
u, Payn's Trees which lie alittle to the Southward of AMruich, open and ſhut 
r 


with Hzrwich Clif, and this Mark will carry you on the ſtone Banks, and 
the Trees on the Cor Hand, juſt 5 of the Naxeland, will carry you on the 
Bank alſo. There is a good leading Mark to carry you between the Naze, 
and the ſtone Bank, which is Harwich ſtee ple, on Harwich Beacon Cliff ; 
and will alſo carry you between the — and the Ridge in the Rowling- 
Ground, where ſhips Anchor in 3 and 4 fathom at Low- water. The Mark 
to Anchor in the beſt of the Rowling Cround, is to bring Harwich Windmill 
2 Sails breadth open of Harwich Cliff: And to fail from the Rowling Ground 
to the Nax, keep Payn's Trees open of Harwich Cliff, till you bring the Naze 
to bear S.W. then keep Harwich ſtee ple on the Beacon Cl;F, to run within 
the tone Bank. There is a Channel to ſail from the Naze between the 
Cork ſand and the Ridge, k-eping the Naze Trees S. W. ſailing down N. E. 
between the Cork and the Ridge, in 5, 5 and 7 fathom Water: And when 
you have broughtHarwichſteeple on theBrewholue that litth to tbe North- 
ward of Languard Fort, then are you clear of the Cork Lege ; this Chan- 
nel is much uſed by Light Colliers going to the Northwards. 

Being in the Rowling Grounds, and that you will fail into Harwich Har- 
bour, keep cloſe by the Andrews, which is a ſand that lieth off from Lan- 
guard Fort, and is ſteep too on the weſt fide ; at the Tide of Ebb runneth 
ſtrong over the Andrews, the firſt halt Ebb, of which you muſt have a care; 
This {and is dry at Low. water; keep cloſe by the Beach of Languard Fort, 
to avoid the Alter, which is a fmall ſtony ſhelf that lieth right Weſt from 
Languard Fort, about a Cable and a half's length trom the Beach at the 
Fort, on which is but 5 and 6 foot at Low-water. You may fail to the 

Weſtward of it, between it and Haruich Cliff, according as the Tide is up, 
and what Draught of Water your Ship draweth: But it you ſhould chance 
to go into Harwich at Low water. and your ſhip draw above 15 foot, you 

muſt tay for the flood to have Water over the Glutton, which is a narrow 
Ridge, and ſtretcheth off from the Beach thwart the Channel, a little 
within the Brewhouſe, that is to the Northward of Languard Fort: Being 
paſt the Glutton, you mult keep cloſe to the Beach, to avoid the Griſſ le 
that lieth in the middle between Harwich and the Beach of Languard Fort, 
on which is but three foot at Low-water, there is a ſmall Channel ba- 
tween the Griſtle and the Guard of 9 foot at Low water; but when you 
have opened Dov-r Court-Church of Harwich Town, then are you clear of 


the Griſtle and the Guard, and may Anchor befors the Town Harwich, | 
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in 5 fathom Water, or run into Iſuich Water, and Anchor; this is a 
very ſafe Harbour, and if a ſhip ſhould chance to blow a ſhore ſhe can- 
not take harm, the ſhoars being ſoft Owſe. The Spring Tides riſes 1 5 
and 16 foot, and the Neap-Tides 10 and 11 foot. © 
Directions to ſail into Harwich through the Sled- way. 


Being at the Buoy of the Spits, and that you will not ſail over the Sis, 


chen keep down by the Curfleer-ſand in 5 and 8 fath. Water, till you come 
within 2 Miles of the Buoy of th&Gurflzet, and then come no nearer than 
9 fathom Water, for there lieth off a Hit, E:S.E. from the ſand about a 
Cable's length; totheEaſtward of this Spit, is a ſmall Swatch through the 
Sand, into which, and Goldmores Gat, the Tide of flood ſetteth ſtrong into 
the Mallet, of which you muſt have a care when you come near it, eſpe- 
cially in little Winds or Calms, you may be haled on the Cunflect. ſand; 
this Saud lieth N. E, and S. W. Ind drieth in ſeveral Places: The Buoy of 
the Curfleer beareth trom the Naze S. E. by E. Eaſterly; you may ſtand 
into 7 or 8 fath. alg the echt the Weſt Rocks into the Sledway, keep- 
ing Balſey Church IS WFand N. N. W. till you bring Harwich ſteeple 
on the Brew -houſe, (that dieth to the Northward of Lanyard Fort) which 


will carry you clear of the Cork Ledge, on which is two fathom and a 


halt at Low- water, and then ſtand to the Weſtward, and keep Orford- 


| Church andCaftle open of Balſey Cliff a Sails breadth till you have the 


Lights together, keeping them ſo till you are paſt the Andrews, and then 
follow the former Directions for ſailing into Harwich: You muſt ſtand in 


upon the Platters into 5 fathom , on which Sand is but 2 or 3 foot at Low- 


water; the Ridge hath 5 foot at Low · water; a great part of the Cork ſand 
drieth at Low water; and lieth in length N. E. and S. W. about 2 Miles 


_ and a half long, and a Mile broad; Weſt Rocks lie in Jength N. E. and 8. 
W. about 3 Miles, and 2 Miles broad, and drieth. in ſeveral Places full 
of Banks and Swatches. the Ground rocky and ſtony, in many Places 


there is a ſmall narrow Channel between the Weſt Rocks and the Corx. 
For more particular Directions for failing into theſe and other Har- 


\ bours in Eugland, Scotland" Holland, Normanay, Bretaigne, & c. ſee the laſt 


Edition of the Coaſting Pilot, newly Corrected and 


Mount, on Great Tower-hull, London With many Additions. 
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